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IF WHAT YOU'RE PAINTING 
ISN'T ORDINARY, 
WHY SHOULD YOUR PAiNT BE? 
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Your father gave you that wagon for your fifth birthday. 
Now it's your turn to pass it on. 

Any spray paint could make it 
red again. If that's all you wanted. 

But Rust-Oleum, with an average 
of 50% more protective ingredients 
than its nearest competitor, can do more. 

Its protective formula not only 
prevents rust, it also gives metal better 
protection f rom chipping, peeling and iRUST-OLEUM 
fading than other spray paints. corporation 

Something you might want to think about next time 
you're painting something you care very much about. 

ANY METAL WORTH PAINTING, IS WORTH PROTECTING. 
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The fact is, Speed Stick is over 
50% wider than most ordinary 
narrow sticks. That's why we think 
you'll prefer Speed Stick Super Dry 
Anti-Perspirant's unique wide shape 

THE WIDE STICK 

FOR EFFECTIVE PROTECTION 
AGAINST WETNESS AND ODOR 





poofer* 
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The ParaPlane. test- 
piloted by PM Outdoors 
Editor Ray Hill, is the 
latest in ultrasimple. 
ultrasafe ultralight 
flying. Read about this 
exciting new license- 
free sport in the story 
beginning on page 66 
— PM photo by 
Howard Levy 
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Start your own mone y makin g business ! 




Get in on the PROFITS 

in SMALL ENGINE 
service anil repair 



HSSjotoni 




Work part time, full time right at home- we help you every step of the way. 



In just a short time, you can be ready to join 
one of the fastest growing industries in America 
...an industry where qualified men are making 
from $10.00 to $15.00 per hour. . . and that's just 
for labor. Parts, engines and accessories add even 
more to the profits. Because the small engine 
industry has grown so 
quickly, an acute shortage 
of qualified Small Engine 
Professionals exists through- 
out the country. When you 
see how many small engines 
are in use today, it's easy to 
understand why qualified 
men command such high 
prices— as much as $17.50 
for a simple tune-up that 
takes less than an hour. 

65-million small engines 
are in service today! 

That's right — there are over sixty-five million 
2-cycle and 4-cycle small engines in service 
across the U.S.A. That's the official count from 
the Engine Service Assn., and new engines are 
being built at a rate of one-million per month! 
With fully accredited and approved Foley-Bel- 
saw training, you can soon have the skill and 
knowledge to make top money servicing these 
engines. Homeowners and businessmen will 
seek you out and pay you well to service and re- 
pair their lawnmowers, tillers, edgers, power 
rakes, garden tractors, chain saws, mini-bikes, 
go-carts, snowmobiles... the list is almost 
endless. 



You get all this Professional equipment with 

your course, PLUS 4 H.P. Engine ALL 

YOURS TO KEEP. ... All at NO EXTRA COST. 




Learn At Home in Your Spare Time 



No experience necessary. 

You don't need to be a 'born mechanic' or have 
prior experience. If you can read, you can master 
this profitable trade right at home, in your spare- 
time, without missing a single paycheck. Lessons 
are fully illustrated — so clear you can't go wrong. 

We guide you every step 
of the way, including tested 
and proven instructions on 
how to get business, what 
to charge, how to get free 
advertising, where to get 
supplies wholesale ... all 
the "tricks of the trade' . . . 
all the inside facts you 
need to assure success right 
from the start. 



INCREASED INCOME 

' 'I've had about 8 
years experience re- 
pairing small en- 
gines. . . but repairs 
were only minor. . . 
until I started the 
Foley-Belsaw Course.' ' 

Walter H. Strick 
Campbell, California 





COUPON TODAY I 

FOR THIS FACT-FILLED 

FREE 

BOOKLET! 

THIs how you quickly 
train to be your own boss 
in o profitable Sparetime 
jar Fulltime business of 
jour own PUIS complete 
details on out 10-Day 

\M0WSK Trial Offer! 




With our famous 'learn-by-doing' training 
method, you get actual 'hands-on' experience 
with specialized tools and equipment you'll re- 
ceive with your training, plus a brand-new 4HP 
engine — all yours to keep. 

Send Today for FREE facts! 

You risk nothing by accepting this offer to find 
out how Foley-Belsaw training can give you the 
skills you need to increase your income in a 
high-profit, recession-proof business of your 
own. 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! 

F0LEVBELSAW INSTITUTE of 
SMALL ENGINE REPAIR 

50247 Field Bids., Kansas City, MO. 64111 



No obligation ... No salesman will call 



Foley-Belsaw Institute 
50247Fleld Bldrj. • Kansas City, Mo. 64111 \SBsEB 

□ YES, please send me the FREE booklet that 
gives lull details about starting my own business in 
Small Engine Repair. I understand there is no obligation 
and that no salesman will call. 

NAME 




Send for your j 
copy today! 
No obligation ^ 
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EDITOR'S 
NOTES 
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Lots of wind-in-the-hair riding for convertibles shooting. 



len the "last 

American con- 
vertible" rolled off 
the Cadillac assem- 
bly line back in 1976. 
it appeared that an 
era had passed. No 
more ragtops from 
U.S. manufacturers! 
It almost seemed like 
heresy. 

But the dream of 
driving with the top 
down in the sunshine 
never died among 
car buyers. They 
found other ways to 

get open-top cars. Specialists came along who could alter a standard car and 
turn it out as a beautiful convertible. The demand kept growing, so now all 
three of America's major manufacturers offer convertibles once again. And 
owners love 'em. as West Coast Editor Michael Lamm reports on page 58. To 
get the photos for the article reguired a convertible of sorts on our part. We 
built a wood structure on the bed of a pickup so our photographer could get 
high-angle shots as the cars were moving (on an airport runway, as a matter 
of fact). The photos are great, but the ride . . . well, we'll take a real convertible 

any time Are you afraid of computers? We're certain that many readers 

would like to join the computer generation, but are intimidated by all that talk 
about ROM, ram. bytes and the like. You have help in this issue. Beginning on 
page 83 is PM's new Computer Guide. And even if you're already a user, look 
on page 92 for PM's home computer center you can build yourself. 



Rarely has a newcomer to our staff 

made such a grand entrance as our 
new Boating and Outdoors Editor. 
The first time we've shown Ray Hill's 
picture is this month — smack on the 
cover. With his only piloting experi- 
ence being a bit of hot-air ballooning, 
Ray volunteered to fly the new Para- 
Plane for the story that begins on 
page 66. (And, yes, he really did 
learn to fly in 15 minutes!) 

Not that any of the foregoing is out 
of character. Ray is anything but an 
armchair sportsman. He's a white- 
water canoeist, rock climber, skydiv- 
er, backpacker, boater, RV camper — 
and motorcycle road racer. 

You can look forward to lots more 
outdoor action in future issues. Wt 





Even commuting to the office can be an 
outdoors activity, claims PM's Ray Hill. 



BUOTS. 



RUST 
BEATER* 
WINS THE 
SALT SPRAY 
TEST. You 
wouldn't deliberately 
expose any paint to 
200 hours of torturously 
corrosive salt spray. But 
we did. 

The results? Half the com- 
petitor's top coat and primer 
samples blistered. But Rust 
Beater® Acrylic samples were 
unaffected. 





DECROLON" 
ACRYUC 
WINS THE 
EXPOSURE 
TEST. A year in the 
Florida sun and salt \ 
air might be pure bliss 
for you. But it can wreak 
real havoc on the wrong 
paint. 

Steel panels painted with a 
competitor's product devel- 
oped serious cracks in the primer 
and top coat. But Decrolon weath- >^ 
ered 12 punishing months and 
remained smooth and attractive 





BOTH DRY IN 15 
MINUTES. Rust Beater of- 
jfers you a choice of 12 hand- 
ysome colors. Decrolon comes 
in 18. And both give metal, 
wood, and masonry a tough- 
as-nails fashion finish that you 
can start enjoying 15 minutes after 
you put down the can. 

RUST BEATER AND 
DECROLON SPRAY PAINTS 

two products ol 




THE LUCaS 
GROUP 



PO BOX 6709 CLEVELAND. OH 44101 
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LETTERS 

TO THE EDITOR 




PM auto editors get a green light 



Your auto editors really outdid them- 
selves in your great Car Care Guide 
(page 111. May '83) I thought I knew 
something about cai s, but your report 
on little-known things like braided-steel 
hose and silicone brake fluid really 
shook me up. I can't wait to try these 
on the $38-an-hour mechanics we have 
here. Thanks for an outstanding job. 

DAVID YOUNGER 
LIGHTHOUSE POINT. FLA. 

I've been reading columns like Car 



Clinic in other magazines for years. But 
your replies to readers are the most 
professional and technically complete 
I've ever seen. It's good to know that 
there are still some people who take 
their work seriously and care enough to 
do a good job. Thanks. 

FRED VOSHELL 
ESSINGTON. PA. 

I never write to magazines, but in 
your case I owe you such a debt of grat- 
itude that I just had to let you know. I 



bought a 1983 Honda Civic on your 
recommendation (Imports And Motor- 
sports, page 10. Feb. '83). You sure 
steered me right. The handling and 
acceleration are excellent, as you said, 
and I got 37 mpg even under the worst 
driving conditions last winter. Many 
thanks for your good advice. 

STU BEEBE 
ASHUELOT. N.H. 

Managing Editor Bill Hartford re- 
plies: Thanks for the kind words. We're 
glad to hear that our evaluation is 
borne out by your experience. 



Hairy Harrier tale 

As an ex-U.S. Navy fighter pilot, I was 
extremely interested in your story by 
British Harrier pilot Lt. David Smith of 
the Royal Navy (Falklands Diary Of A 
Harrier Pilot, page 59, June '83). He's 
not only a red-hot pilot, but also a darn 
good storyteller. I was biting my nails 
before the end of the first page. 

I was also pleased to see that the 
Ro^ al Navy is now using its own pilots. 
In tne old days. I believe RAF pilots 
were assigne i to the Fleet Air Arm. a 
rather awkward arrangement. 

E.J TONER JR. 
LT. CMDR.. USNR (RET ) 
HOWELL. N.J. 

New database software 

I was very pleased to see your review 
of the computer database program 
dBase II (PM Software Monitor, page 
62. May '83). It's all you said it is — and 
more. Not only is it compatible with all 
CP/M-capable computers, but it's also 
available for IBM's PC/DOS. 

ANNETTE R. FLOYSTRUP 
OAKLAND. CALIF. 

PM's big-job yard cart 

Thought you might like to see a photo 
of the garden cart I built from your 
plans ( luild This Garden Cart For The 
Big Jous. page 123, June '82). I used 
fat-tired chopper bike wheels and 
reduced the length slightly to negotiate 
our steep terrain more easily. 

We had been looking at carts of this 
type for : ome time, trying to figure out 




PM's garden cart as slightly modified by 
reader Williams for use on hilly ground. 



how to build one. Your excellent plans 
did the job. Total cost was about $50. 
which represents a considerable saving 
over the $200 commercial models 
we've seen — as well as a lot of person- 
al satisfaction. 

RICHARD WILLIAMS 
AUBURN. CALIF. 

I made the garden cart from your 
plans and it's great. Thanks. 

FAY C. DRYDEN 
SOUTH LONDONDERRY. VT. 

Thank you both for letting us know. 
For others who may be interested, pho- 
tocopies of the garden cart plans are 
available for$l. 50 postpaid from Popu- 
lar Mechanics. Box 1014. Radio City 
Station. New York, N.Y. 10101. 

GIs don't have fun 

I was offended by the irresponsible 
statements made in your article on the 
new jeep ( The Jeep Is Dead. Long Live 



HMMWV! page 89. Apr. '83). Your ref- 
erences to "irreverent GIs" and "extra- 
curricular GI activities involving the 
opposite sex" were demeaning to 
members of the armed forces. Rarely 
will you find soldiers in combat seeking 
any of life's pleasures other than that of 
keeping themselves and their buddies 
alive. 

Also, you misused the term GI. This 
acronym actually stands for govern- 
ment issue and is properly applied only 
to supplies, not people. 1 feel an apolo- 
gy is in order. 

DANIEL I EVANS. M. SGT. USAF 
(NO ADDRESS GIVEN) 

Our remarks were intended to be 
lighthearted. not deprecatory. If other 
members of the armed forces were 
offended, we'd appreciate hearing 
from them. The term GI. while it origi- 
nally referred to government-issue 
equipment, has been affectionately ap- 
plied to soldiers ever since World War 
II. 

Saw for southpaws 

In your Jan. '83 Letters column (page 
6), you advised a reader that Sk.il 
makes a small portable circular saw 
designed for left-handed use. I'd like to 
point out that we also manufacture a 
similar left-handed saw. It's our Model 
4200N trim saw and it has a 4%-inch 
blade. 

DAVE KILLEBREW 
MAKITA U.S.A. INC. 
455 WEST 38TH ST. 
HOUSTON. TEX. 77018 
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It's true. Only New Breed" can really say it's the best- 
tasting dog food in a bag. New Breed can say it because independent 
tests proved it. In fact, New Breed is preferred to any 
other dry dog food by 3 out of 4 dogs. 
So while other dry dog food advertising might imply better taste, 
if you want the one that's proven best tasting, 
we've got a whole new breed. 



Wagner revolutionizes 



Introducing the Wagner Power Twin 
airless sprayer/roller. 



Imagine painting an en- 
tire walland never once coat- 
ing your roller in a paint tray. 

Or tackling some intri- 
cate staining cnore like shake 
shingles without the endless 
tedium of dabbing and pok- 
ing with a brush. 

Think about how nice it 
would be to never again 
have to pour paint from a can 
to a tray. 

Now you're beginning to 
see the beauty of a versatile, 
new tool that stands to revo- 
lutionize painting around 
the house. 

The Wagner' Power 
Twin" airless spray/roller 

A Choice of Rollin g 
or Spray ing. 

Created especially for 
home owners, the Wagner 
Power Twin is the first and 
only product of its kind. 

It gives you the flexibility 
of an interchangeable spray 
gun and roller, both on a 
twenty-five foot hose. 

The roller looks like the 
usual kind, but that's where 
the similarity ends. With this 
roller, a squeeze of the trigger 
pumps paint from the can, 
straight to the inside of the 
roller cover. Specially de- 
signed perforations distribute 
the paint evenly to the out- 
side. So you can paint wall 
after wall nonstop, in 
smooth, even strokes. But 



that's only half the story. 

For covering large areas of 
hard-to-paint surfaces, you 
can attach the spray gun. 

You'll be amazed how 
fast you can paint siding, shut- 
ters, decks, furniture, and 
more— all with a smooth, even 
finish and no brush marks. 

The spray gun comes 
with a tough, tungsten car- 
bide tip that lets you adjust 
the fan width of the spray for 
added precision. 

And because its pow- 
ered by a piston pump, there's 
no bulky air compressor. 

Ap plies Virtuall y 
All Kinds of Paint . 

The Wagner Power Twin 
will spray oil-based paints 
and even heavy latex paints. 

You can also apply stains, 
varnishes and lacquers. Or 
almost any other liquid, in- 
cluding sprayable pesticides. 

Helpful Accessories . 

A variety of accessories 
can help make painting with 
a Wagner Power Roller* 
even more 
convenient | 
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We painted this house, excluding tnm in 2 hrs. 
10 minutes with the Wagner fbwer 7vvin It took 
US 6 hours. 32 minutes with a brush 




24 m ins. 



We painted this porch floor and adjoining outside 
decL in just 24 minutes with the Power Twin. It 
took us 34 minutes land 32 dunks) with a tomen- 
tional roller. 



and efficient. 

For painting the ceiling or 
for reaching the top of a wall, 
you can avoid using a ladder 
by adding an eighteen inch 
extension to the roller: 

An optional spatter shield 
will make the job all but 
speckle free. 

Power Twin roller cov- 
ers' are also available in four 
different naps to give you every- 
thing from a very fine finish on 
plaster drywall and woodwork 
—to a more heavily textured 
finish on stucco, rough plaster 
and cinder blocks. 
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painting. Again. . 




nuns. 

We painted diis bedroom excluding trim, in just 
30 minutes with the Power ~li\in. It took us 57 
minutes land 81 dunks into die fxiint rrov' with a 
conwntional toUet 




2mins. 

Widi iIk Pawa Twin diistxxch swing took us 
onW 2 minutes to paint. W ith a brush, it took 
36 minutes. 

For working outside, 12 
and 24 inch spray tip exten- 
sions will let you paint over- 
hangs without having to 
climb on scaffolding or up 
a ladder 

There's also a 25 foot 
hose extension that increases 
the total length to 50 feet 
So you can easily reach 
the top of even a large 
two story house. 

The Ri g ht Tool 
for Paintin g'," 
Inside or Outside . 
When you con- j 
sider your 



next painting project, whether 
it's the new baby room or the 
old shed out back, consider 
the incredible Wagner Power 
Twin. 

It's the kind of blue chip 
investment that'll pay for it 
self over and over again in 
time savings, ease and pro- 
fessional-looking results. 



198.'* Wanner Spray Tech Corp. Power Twin™ is a trademark 
and Power Painter* and Power Roller* are registered 
trademarks of Wanner Spray Tech Corp. 





WAGNER Brochures 
Dept. S 

1770 Fernbrook Lane 
Minneapolis.MN 
55441 

Please send your 
"How to. . " brochures 
to help me learn more about painting 
with a Wagner* Power Twin"* and 
Wagner* Power Painter* airless 
paint sprayers. 06-08-02 

Name 





BILL HARTFORD i 



IMPORTS & 
IMOTORSPORTS 




Where VWs 
come from 

I've wanted to visit Os- 
nabriick. W. Ger., ever 
since I learned 
that it was there 
that the Wilhelm 
Karmann compa- 
ny made the spor- 
ty version of the Beetle 
for Volkswagen. That 
was the Karmann Ghia, and it was only 
one body among many that this leg- 
endary coachbuilder has crafted for 
VW. Porsche, BMW and others. 

Karmann currently is making the Sci- 
rocco and Rabbit convertible for VW. 
During my visit in May to see the pro- 





VW's convertible Rabbits are lovingly 
handled at Karmann works in Osnabrtick. 

duction of the Wolfsburg Edition Sci- 
roccos and Rabbit convertibles, I 
watched a one-minute celebration as 
the 600.000th Scirocco came off the 
line, a silver California version, the 



Hottest Scirocco is the Wolfsburg Edition 
with racing body — for California only. 

model I later had a chance to drive. It's 
the poshest Scirocco yet, and fast and 
smooth. Bodywork is IMSA-racer look- 
ing and the interior is leather. 

After Karmann makes the body 
pieces unique to the convertible ver- 
sion of the Rabbit and puts it all togeth- 
er, the multilayered top is fitted. It's a 
work of art and you won't see anything 
like it this side of $100,000. 

Now you know that two of VWs 
Wolfsburg Editions are from Osna- 
briick. What about the Rabbit and Jet- 
ta? The Rabbit is from the Pennsylva- 
nia plant, and equipped as it is, it's a 
great $6,990 package. The real Wolfs- 
burger, my choice for an all-around 
family car, is the Jetta. It bundles func- 
tion and fun into a single vehicle. The 
Jetta we drove around Osnabriick (be- 
low) is a knockout. Don't wait for a con- 
vertible version, though. The one we 
photographed was put together by Kar- 
mann craftsmen just for fun. 




Racing with Renault 

Wherever you live, it's hard to go 
around the block without seeing at 
least one Alliance sedan on the road 
(and this fall there'll be an Encore, a 
hatchback version). On the track, a Kel- 
sey-Hayes Alliance is being fielded by 
Detroit Renault dealers and you can 
catch it at IMSA Champion Spark Plug 
Challenge races. 

The Alliance campaign is only the 
latest Renault entry in motorsports. 
LeCars have been buzzing around East 
Coast circuits in the Renault Cup, and 




Renault Alliance, set up for IMSA compe- 
tition, will have Cat Kizer at the wheel. 

in Formula One Grand Prix racing the 
Renault Team with its yellow turbos is 
a formidable presence, especially with 
world champ Alain Prost and American 
Eddie Cheever doing the driving. 



Subaru turbos 




Wolfsburg Jetta is $8,390. Topless version, seen at Karmann museum, is experimental. 



Turbo on 4wd wagon boosts hp up to 95. 

The turbocharged Subarus are here. 
The station wagon and BRAT are both 
Turbo-Traction models, an apt name 
for these tough four-wheel drives 
which now have blowers on their 1.8- 
liter, fuel-injected Fours. Their on- 
demand 4wd is coupled with an auto- 
matic transmission, making them 
unique in their class. We're itching to 
get our hands on these three-speed 
automatics for some serious scram- 
bling, because they look like Subaru' s 
best vehicles ever. And they've got 
good looks to go with the traction. Now, 
if they'd just dump the dumb badge 
with all the stars. m 



10 



POPULAR MECHANICS • AUGUST 1983 




It's worth its weight in tough protection. 



If you're driving one of today's 
precision-engineered, high 
performance cars, you need 
tough engine protection. Thaf s 
why Pennzoil GT Performance is 
specially formulated in an SAE 
20W-50 weight to stand the 
strain high RPM's put on motor 
oil. GT Performance is also 
available in an SAE 20W-40 
weight. 
This extra weight oil has the 



staying power to keep giving 
your engine the protection it 
needs — even under intense 
pressure. And GT Performance 
has built-in friction reducers 
to help high revving engines 
run easier, increasing their 
efficiency. 
Pennzoil GT Performance 



provides tough protection, too, 
for hard-working, load-carrying 
pick-ups, vans and RV's. 

A top quality product of 
Pennzoil's long on-track expe- 
rience...this is the oil with the 
extra weight to give tough 
engine protection for your high 
revving, high performance car. 



Pennzoil GT Performance Motor Oil 

Extra Weight for Tough Protection 




HIGH TECH 
RADIALS 



Objective: Build a remarkably tough 
radial with a rugged 
appearance that's aggressive 
enough to meet the 
challenge of any terrain. 

Solution: The Radial Mud-Terrain T/A x 




The Radial Mud-Tenain T/A 9 
tile's aggressive, nondhectional 
head design offers excellent 
traction in deep mud or snow. 
Scalloped/offset shoulder lugs 
give maximum bite. And low 
robber- 1 ovoid ratio in tread 
area provides excellent^ 
seU-cleaning action. 



The Radial Mud-Tenain T/A— 
the first and only race-proven 
radial mud tire— is available in 
standard sizes to fit most original 
equipment wheels. And every 
Radial Mud-Tenain T/A is as 
aggressive as it looks, with bold 
raised white letters and a large 
rugged tread pattern. 
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iiFGoodrich 



s. 



BFGoodrich makes a complete line of 
advanced T/A 9 High Tech 9 Radiak. 
including the Radial Mud-Tenain T/A 
and Radial All-Tenain T/A? These 
radiak are respected worldwide ioi 
their impressive racing record end 
outstanding road performance. Ii you re 
looking fox a nigged radial with 
performance you can depend on, there's 
a T/A High Tech Radial designed tor you. 




The design oi the Radial Mud-Terrain T/A 
includes this unique combination oi 
advanced materials and technology: 

A. Head pitch sequencing tor a quiet ride. 

B. Large center grooves to help 
reduce hydroplaning. 

C. Three-ply radial construction helps 
reduce sidewaU bruising. 
D. Four-ply DuroGard® folded belt 
system lor durability in the critical 
stress areas. 




c 1983, BFGoodrich Co. 
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OUTDOORS 




OMC's hot new 150-hp outboards 



"Bass fishing boats are really at the 
leading edge of boating performance," 
Ron Shearer was telling me as we 
stood on the dock. A professional tour- 
nament fisherman, Ron was explaining 
why he and many other bass pros are 
using Johnson's new 150-hp GT V6. 
It's a hopped-up version of Johnson's 
standard 150. Changes include recali- 
brated carbs, a redesigned gearcase 
and lower unit for freer exhaust flow, 
and racing-style motor mounts for 
high-speed steering responsiveness. In 
tournament bass fishing, getting to the 
good spots the quickest can be the dif- 




With Johnson's hot now GT 150, we took the 1 7-fbot 
Ragin' Cajun up to 65 mph. That's one fast bass boat. 



ference between winning and losing. 

"Go ahead," Ron said. "Take her out 
and see what you think." That was 
what I had been waiting to hear. 

I stepped down into a Ragin' Cajun 
bass boat and started up the "big V6. 
For the next several hours, I gave this 
baby a workout. Wind and water condi- 
tions were not ideal. But even so, I saw 
65 mph on the speedo many times. 
With better weather and Johnson's 
new SST Raker prop (designed for 
boats that can do at least 60 mph), 70 
mph-plus is not unrealistic. 

If you're not into tournament bass 
fishing, but like hot perfor- 
mance as I do. you'll also 
enjoy the GT 150. 

Evinrude offers its own 
version of this V6 — the XP 
150. The only differences 
between the two engines 
are cosmetic. 

Take it from me. When 
you get on the gas, these 
motors will definitely move 
your eyeballs back in their 
sockets. 



Duffel for three-wheelers 

For years, I've been using an Eclipse 
tank bag on my street motorcycles. It's 
durable, handy and well made. Now, 
Eclipse has come out with a duffel for 
all-terrain vehicles (ATVs). It lashes 
easily to any luggage rack and carries 
enough gear for several days on the 
trail. 

Rugged Cordura nylon makes the 
Explorer tough enough for even utility 
or farm use. The 5,000-pound-test 




Eclipse duffel straps to the rack of any 
ATV. A large top flap opens out of way 
for access to main baggage compartment. 



webbing handles wrap completely 
around the duffel and snap together 
inside a comfortable leather grip. Three 
separate outside pockets help keep 
gear organized. 

The duffel comes in black, gray or 
brown. It costs $63 (including shipping 
and handling). 

You can order it directly from Eclipse 
Inc.. Box 7370, Ann Arbor. Mich. 
48107. 

RV industry on the upsurge 

In 1972, Americans bought slightly 
over half a million RVs. Fuel shortages, 
higher interest rates and uncertainty 
about the economy caused sales to 
drop to an all-time low of 105.000 in 
1980. 

People in the RV industry are smiling 
again, however. Projections for 1983 
call for slightly more than 200,000 RVs 
to be sold. "And that," one RV execu- 
tive told me recently, "is the best news 
we've had in a long time." 



Wing sailboat 

Revolutions don't happen everyday, 
especially in sailing. But Ron Latham 
may have started one. Ron is a veteran 
glider pilot who turned to sailing as a 
substitute for the high cost of soaring. 

His new boat is called, appropriately 
enough, the Wingsailer. It is the first 
true wingsail that I've seen offered 
commercially. A 27-sq.-ft. wing pro- 
vides about the same driving power as 
a conventional sail with twice the area. 
The wing itself is a Dacron sail 
stretched taut over a three-sided fiber- 




Wingsailer's 27-sq.-ft. wing weighs only 
10 pounds. Craft has positive flotation, 
can be righted quickly in a tip-over. 



glass frame. Wingsailer is easier to sail 
than a conventional sailboat, and its 
tendency to heel is much less. The 1 2- 
ft. fiberglass Wingsailer costs $1,495, 
weighs 55 pounds and is cartoppable. 

To locate the nearest dealer, write 
Fiberglass Unlimited, 8809 Running 
Oak Drive, Route 8, Raleigh, N.C. 
27612. 



Traveling on a budget 

The 1983-1984 National Directory Of 
Budget Motels lists over 2,200 low-cost 
chain motels in the United States and 
Canada. 

Overnight stays generally run from 
$15-$25 for a single room, plus $3-$5 
extra for a double. The book costs 
$4.95. including postage and handling, 
from Pilot Books, 103 Cooper St., Bab- 
ylon, N.Y. 11702. FN 



14 



POPULAR MECHANICS • AUGUST 1983 

Copyrighted material 



3* 





Where a man belongs. 
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Camel Lights. 
Low tar. Camel taste. 



1 



9 mg."i 
av. per ciga 



i 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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America's Most Versatile Stoves 
and Fireplace Inserts 



The Federal Convection stoves and fireplace 
inserts represent a unique combination of 
efficient design, attractive styling, and use 
flexibility. They are America's most versatile 
stoves and inserts. 

A Superior Design 

The Federal Convection uses an extraordinary 
system of double walls surrounding the bottom, 
back, and top of the firebox to create a flow of 
very warm air from within the stove. The result? 
Greater circulation of heat than is possible with 
an ordinary stove. A 100 cfm fan can be added 
to circulate the heat further still. 

Cast Iron Quality 

Every Federal Convection is hand cast from 
pure virgin iron. They are made only from cast 
iron (not plate steel). Cast iron has been used 
in stove making for centuries because of its 
durability and excellent heat transfer proper- 
ties, and the best stoves are still made entirely 
from cast iron. Each stove is then put together 
by hand and carefully inspected before it 
leaves the foundry. 

Burn Wood and Coal 

The Federal Convection will burn both wood 
and coal, and comes with all the parts neces- 
sary for burning each. What makes the Federal 
an especially convenient wood-coal combina- 
tion is its easy fuel conversion. Many wood- 
coal stoves require several hours work plus 
partial disassembly of the stove to switch fuels. 
You have to choose one fuel in the fall and 
stick with it throughout the season. With the 
Federal, you can switch from wood to coal or 
back in less than a minute, allowing you to 
burn a log or two on a milder day while still 
burning the more intense coal on colder days. 




The Federal Convection can be converted from use 
with wood to coal in less than a minute. 

Easy to Start 

The primary air source brings in air from 
beneath the grate, creating a bellows effect. 
It makes starting a fire, even with unseasoned 
wood or hard coal, surprisingly simple. A 
secondary air source, along with a cast iron 
baffle, encourages secondary combustion for 
more efficient use of your fuel. 

Easy to Use 

Both front and side loading doors make it 
easy to refuel your Federal Convection. An 
externally operated shaker grate allows you 
to shake down a coal fire at any time, and 
since the doors remain closed, no dust will 
get into the room. Dial dampers control the 
air supplies so they can easily be adjusted to 
provide the right amount of heat. 




The Federal Convection cast iron fireplace insert. 




An ashbin and tray provide for easy removal of ash. 

Easy to Clean 

The Federal Convection comes with an ashbin 
and slide-out tray. It makes removing ash a 
clean, fast, and easy job. You'll never have to 
shovel ashes out of your stove, nor have to 
put out the fire first to remove them. 

A Stove and A Fireplace 

The Federal Convection is both a stove and a 
fireplace. It's meant to be used primarily as an 
airtight stove, but its doors can be opened at 
any time to change it into an open fireplace! 
A firescreen is provided so that sparks won't 
fly. The Federal has two high-temperature 
glass windows so you can watch the fire even 
when the doors are closed. 

Installation Flexibility 

The Federal Convection has been designed to 
fit all of the most common installations: free 
standing, in front of a fireplace, or (with the 
addition of a cast iron sealing shroud) as a 
fireplace insert. It has flue openings on top 
and back so the installation can be changed 
at any time. 



Exceptional Styling 

While the Federal Convection is known for 
being a very efficient fireplace-stove, it is also 
an extraordinarily beautiful one. It has been 
cast in the tradition of Federal period styling, 
simple yet elegant. Balanced patterns of lines 
and arches are accented with solid brass trim. 

Catalytic Combustion Federal 

Now, a Federal Convection equipped with the 
Corning catalytic combustor is available too. 
Taking advantage of the latest advances in 
woodburning technology, the Catalytic Federal 
provides cleaner, more efficient burning of 
wood while still being easily convertible to 
use with coal. 




Palladium-coated combustor in the Catalytic Federal 
Convection increases combustion efficiency while 
providing for cleaner, smoke- free burning of wood. 

An Old-Fashioned Value 

The Federal Convections are not only excep- 
tional stoves, they are exceptional values. 
They represent high quality workmanship and 
excellent design at a reasonable price. A 
Federal Convection or any of the other fine 
stoves from Consolidated Dutchwest are 
meant to help you save your hard-earned 
dollars, not spend them. To learn more about 
them, send in the attached post card or call 
our toll-free number (1-800-225-8277). 
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SAVE 50% TO 90% ON YOUR HEATING BILL 




More and more Americans are turning to wood and coal to reduce 
their heating bills. In homes from Maine to Montana, thousands 
of Consolidated Dutchwest stove and fireplace owners are 
saving 50% to 70% and even 90% on their heating bills. Comfort? 
The kind you used to take for granted. Start saving this year. 
Send for your FREE catalog of our complete line of cast-iron 
stoves and fireplace inserts today! 

A superior stove— Our big, all-cast-iron Federal Convection 
heats 8.0(H) to 12,000 cu. feet, stoking from front and side 
to burn a full load of 22" logs or 35 pounds of coal. Conversion 
from one fuel to the other takes less than a minute for long hours 
(10 with w(x>d, 20 with coal) of clean, efficient combustion. 
Efficiency built right in— A sealed convection system moves 
air freely around the firebox, and a 100-cfm fan (standard on the 
insert, optional freestanding) boosts airflow fivefold. Flue outlets 
top & back let you install the stove in front of the fireplace, 
inside it, or free standing. Other features: shaker grate, ashbin & 
ashdrawer, baffle, dial-controlled primary & secondary airflow, 
solid brass trim, glass viewing windows, and screen for 
open-hearth burning. 

Catalytic Federal— And now, we offer a Federal Convection 
equipped with the Corning Catalytic Combustor for cleaner, 
more efficient burning of wood. 

Stoves can be delivered right to your d(x)r anywhere in the 
continental USA. 

■< The Federal Convection can be installed free standing, 
or as a fireplace insert. 
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Write or Call Toil-Free 

1-800-225-8277 

In Mass. call-1-617-747-1963 



Get The Facts Before You Buy! 



FREE Stove & Accessory Package! 

Our customers say it's the most comprehensive 
literature of its kind! Each package includes: 
"The Store Buyer's Guide"— illustrated & 
clearly written • What to look for • What to 
look out for • 36 page full-color catalog • 
Answers to the 35 most -often-asked stove 
questions— and lots more! 

□ Please rush me my FREE 
information package. 

Name 



Address _ 
City 



State . 



Zip. 



nies , . 



Our Famous Cast -Iron Kettles 

Handsome Revolutionary 
War-era kettles-humidifiers, 
planters! 30-day money-back 
guarantee! 

Please send: 

□ 3 qt. cast-iron kettles at $29.95 ppd. ea. 

□ 5 qt. cast-iron kettles at $36.95 ppd. ea. 

□ 6 qt. cast-iron kettles at $37.95 ppd. ea. 

1 Prices include delivery anywhere in inntinental USA) 

I enclose payment by: □ Check/M.O. 

□ Visa □ MasterCard Exp. Date 

Card No 

Consolidated Dutchwest 

Box 1019, Dept.3PM8 Plymouth, MA 02360 
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Seeking sense 

Maybe you can help me find the reason 
why my 1977 Dodge Aspen is stalling 
and idling rough only when the engine 
is cold. So far. I've rebuilt the carbure- 
tor and replaced the sparkplugs and 
cables, distributor cap, rotor and ex- 
haust gas recirculation valve. There is 
no vacuum leak. A vacuum gauge test 
shows a solid 20 in. Hg. Slow and fast 
idling speeds and ignition timing are 
adjusted correctly, and the automatic 
choke works as it should. It just doesn't 
make sense. Where do I look next? — 
Stephen Cramer. Chapel Hill. N.C. 

Up the air cleaner — at that out-of- 
sight, out-of-mind heated inlet air sys- 
tem. When a cold engine is started, the 



air-control valve in the air cleaner snor- 
kel is supposed to close, diverting heat- 
ed air from the exhaust manifold into 
the carburetor. If the valve stays open, - 
stalling and rough idling result. 

There are three reasons why an air- 
control valve can stick open: 1 . a defec- 
tive temperature sensor in the air 
cleaner; 2. a bad vacuum diaphragm on 
top of the snorkel; 3. an air-control 
valve stuck because of corrosion. 

Check to see if the air-control valve 
closes with the cold engine idling. You 
may need a mirror and light to see 
inside the snorkel. If the valve isn't 
closed, see if vacuum is reaching the 
control diaphragm. 



If vacuum isn't reaching the dia- 
phragm, replace the temperature sen- 
sor. If vacuum is reaching the dia- 
phragm but it isn't closing the door, 
replace the diaphragm and check the 
door mechanism for binding. 

Another common cause of cold 
driveability problems with Chrysler 
products is a failure of the electrically 
assisted choke heater on the intake 
manifold. If current fails to reach this 
heater while the engine warms, the 
choke will remain on too long and the 
engine will stumble and run rough for a 
while. This condition usually won't 
make the engine run rough until it has 
been operating a couple of minutes. 
The roughness will clear up once it is 
fully warmed. 



Rocking and knocking 

My 1982 Ford F100 pickup truck has a 
3.8-liter engine that knocks when the 
engine, warmed up, runs at idle. The 
knock disappears as I accelerate and at 
speeds above idle. My dealer says they 
all do it. and it's nothing to worry 
about. Is he speaking with a straight 
tongue? — Harry Matthews. Stillwater. 
Okla. 

His tongue may be straight, but his 
facts aren't. Knocking 1982 3.8-liter 
engines in Fords and Mercurys should 
be repaired. Usually, the reason is a 
camshaft that's shifting back and 
forth. 

The repair involves replacing the 
camshaft thrust spring and needle 
bearing thrust button at the end of the 
camshaft with new parts. The new 
camshaft thrust spring is part No. 
E3DZ-6297-B. and the new needle 
bearing thrust button is E3DZ-6298-A. 

Long shot 

Transmission fluid on the underside of 
my car and some on the garage floor 
led me to check the transmission fluid 
level. It showed a significant loss. The 
car is a 1 982 Oldsmobile Ciera. which 
is equipped with a 2. 5-liter engine and 
automatic transmission. I've exceeded 
the warranty and before I have repairs 
made, I'd like to have some idea of 
what's involved. Can you tell me? — 
Ralph Riley, Tacoma, Wash. 



If you're lucky and it's what I hope it 
is, it's a minor repair. Some 1982 and 
1983 125C automatic transaxles got 
into the field with long bolts that attach 
the auxiliary valve-body cover to the 
auxiliary control-valve assembly. 
These longies bottom out. causing a 
gap between the cover and valve 
assembly through which fluid leaks, 
then runs out the transmission vent. 



The repair is simple. Remove the 
valve-body cover and gasket and 
replace the four long bolts with four 
shorter (M6 x 1.0 x 20 mm) bolts (part 
No. 8643250). Torque the bolts to 8 ft.- 
lb. and install the valve-body cover, 
using a new gasket. 

If this is not the cause of your trou- 
ble, then the leak could be coming from 
(Please turn to page 22) 



GASKET-TYPE PLUGS 



THREAD PLUG 
INTO CYUNDER 
HEAD BY HAND 



Lock it with a socket 

Installing sparkplugs in your car by using a socket 
wrench is effective. You don't have to use a torque 
wrench. However, you do 
have to be careful. If you 
leave the plugs loose, 
compression is lost. And 
if you overtighten the 
plugs, you can get them 
seized so tightly that the 
sparkplug ports will be 
stripped when you try to 
remove them. 

These illustrations 
show how tight is tight. 
You should tighten the 
sparkplugs V* turn be- 
yond finger tight if the 
plugs use gaskets, or '/is 
turn beyond finger tight 
if they don't use gaskets. 
This method will work 
well. Trust me. 



FINGER TIGHT 




FINGER TIGHT 



TIGHTENING WITH 
SOCKET WRENCH 




TAPERED 
SEAT PLUGS 
(NO GASKETS) 

THREAD PLUG 
INTO CYLINDER 
HEAD BY HAND 




FINGER TIGHT 



TIGHTENING WITH 
SOCKET WRENCH 




16 TURN 4k A ' 



FINGER TIGHT 
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CAR CUNIC 

(Continued from page 20) 

a number of places, including the trans- 
axle pan, vent pipe, converter or case. 
A transmission mechanic should be 
able to fix it. 

Hearing wheeling 

My 1982 Lincoln Continental devel- 
oped a front wheel noise that my dealer 
tried to eliminate by servicing the 
wheel bearings. This hasn't helped. 
What other front wheel component can 
cause a wheel bearing-type noise? — 
Fred Harris. Washington. D.C. 

Would you believe tires? It could be 
caused by abnormal wear on the outer 
edges? To find out, put the rear tires on 
the front and the front tires on the rear. 
If the noise disappears or diminishes, 
you've got your answer. 

Harsh backdrop 

Why does my 1981 Buick Century, 
which has a 3.8-liter engine, shift into 
reverse with such a terrific jerk? The 
problem doesn't exist when shifting 
into a forward gear. The dealer has 
replaced the modulator and tells me 
everything is working properly, includ- 
ing the on-board computer. He says 



other models like mine don't have the 
problem, and there's nothing he can do 
about it. 1 can't believe that. Please 
help. — Ross Smith. Houston 

Don't believe it. Any 1981-82 GM 
car with a 3.8-liter engihe and 350C 
automatic transmission that has this 
trouble can be fixed. The cause of the 



trouble is inside the transmission, 
which has to be taken apart. Esssential- 
ly. the following has to be done: 

■ Every other spring in the low-and- 
reverse spring pack (there are 17) has 
to be removed, up to a total of eight. 

■ A new reverse-clutch piston (part 
No. 344212). direct-clutch piston (No. 



Eyeing transmission fluid 



mum C AR CAR E 



The simple ways are still the best ways. Take automatic trans- 
missions. Just looking at and sniffing automatic transmission flu- 
id will tell you lots about what's going on inside that gearbox. 

With the transmission nice and hot (that is, after 
driving the car for at least 10 miles), clean the 
area around the fluid dipstick. Pull the dipstick 
out and inspect and smell the fluid (don't bum 
your nose). You'll find one of these conditions: 

■ Fluid has a normal (reddish) color and doesn't 
smell burned. Okay so far. Now, wipe the fluid 
onto a white cloth and look for'specks of metal. As 
long as you find none, you can go on your way. 

■ Fluid looks dark, like it's bumed — and smells 
like it. This is a sign that a clutch-disk pack is on its 
way out. The transmission will soon need repair. 

■ Fluid looks like varnish or has a milky appearance. 
The problem here almost always is that antifreeze is 
leaking into the transmission because of a hole in 
the transmission oil cooler. Drop the transmission 
pan, drain the fluid and replace the filter. Next, 
find and fix the leak. Install fresh fluid, then 
check the fluid after driving the vehicle 1,500 
miles. If it still looks kind of icky, service the 
transmission again. THE "EYES" (AND NOSE) HAVE IT 




DR. SCHOLL'S HAS IT! 

If you've got athlete's foot, you need more 
than relief. You need a cure. Dr. Scholl's cures 
athlete's foot because it contains Tolnaftate, 
the clinically proven ingredient doctors 
recommend. 

Dr. Scholl's athlete's foot products not only 
stop itching and burning, they kill the fungi 
that cause athlete's foot. Infected skin heals 
fast. And, used as directed, Dr. Scholl's 
prevents reinfection, too. 

If you're suffering from athlete's foot, 
look for our Athlete's Foot products at the 
Dr. Scholl's display. 



DR. SCHOLL'S. 
THE PROVEN CURE 
FOR ATHLETE'S FOOT. 



Athlete's 
Foot 

Spray Liquid 



clinically tester! To»» 

Events reinfection 
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Athletes Foot Gel 
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ALOE IN A 
SHAVE CREAM... 
IT'S A NATURAL! 

AND THERE'S EVEN MORE . . . 




NOW EVERY COLGATE 
INSTANT SHAVE HAS A 
NEW RICH THICK LATHER. 



6260197). forward-clutch piston cush- 
ion wave plate (No. 8640176) and 
clutch plate (No. 6261071) have to be 
installed. 

■ A new pressure plate (part No. 
6261349) may also have to be used. 

Help your dealer by suggesting that 
he read service bulletin 82-T-110. 



Feeling wheeling 

I'm in a quandary as to why my 1977 
Plymouth Volare shimmies when it's 
up past 55 mph. Mechanics have 
aligned the front end, done complete 
brake jobs and replaced tires. It's been 
an expensive and frustrating experi- 
ence that seems to have no solution. Do 
you have any ideas? — CD. Leonard, 
DeFuniak Springs. Fla. 

Several. A high-speed shimmy can 
also be caused by: 

■ A slightly bent wheel and/or an out- 
of-round tire. 

■ Enlarged wheel lug holes. 

■ A wheel/tire assembly that's not in 
balance. 

■ A worn idler arm. 

■ A steering gear that has to be read- 
justed to specification. 

Find a mechanic who is NIASE-certi- 
fied in steering and front-end service 
and have him do a complete inspection 
and alignment. 



Hit the mark 

The power steering in my 1981 Toyota 
Celica moans when the engine is first 
started. Steering is normal, and the 
power steering fluid is within the limits 
shown on the dipstick. Does this noise 
spell future trouble? — Ken Roberts, 
Columbia. S.C 

Probably not. The noise may be the 
result of air in the power system, which 
has entered because the fluid level is 
low. Yes, I know you said the dipstick 
shows that the reservoir is full. But 
your dipstick may be the old one which 
isn't calibrated to show cold and hot 
levels. If you go by the old dipstick, 
there's a good chance of underfilling 
the system. 

You can get the new dipstick from a 
Toyota dealer. If you want to continue 
using the old dipstick, check fluid when 
the engine is warm to see that the level 
is at the top mark or above it by up to 5 
mm (0.2 in.). Don't get shook up if you 
follow what I tell you and still get some 
noise. Toyota says it's normal. MI 

DO YOU HAVE A CAR PROBLEM? 

Just ask Mort about it. Send your question to the 
Car Clinic. Popular Mechanics. 224 West 57th St 
New York. NY. 10019 While letters cannot be an- 
swered individually, problems that are of general 
interest will be discussed in the column 



SERVICE TIPS 

■ Oldsmobile says some 1982-83 Tor- 
onados have bad breath — literally. If a 
garlic-type odor is inside your car. Olds 
dealers will replace the steering column- 
to-dash panel cover (No. 1261621). 

■ Lack of power, poor fuel economy and 
poor cold-engine driveability in 1983 
Ford Rangers (two-liter engine) may be 
caused by a malfunctioning distributor 
mechanical advance. Ask your dealer to 
test centrifugal advance response ac- 
cording to technical service bulletin 
(TSB) 83-1 and, if necessary, replace the 
distributor (part No. E3TZ-12127-B). 

■ Rough idle, engine surge and loss of 
fuel economy with a 1983 Chrysler Corp. 
2.2-liter engine may be the result of a 
split in the flow control valve-to-intake 
manifold hose. If so, a new flow control 
valve assembly (part No. 4213590), 
which includes rubber hoses, has to be 
installed, according to TSB 14-16-83 

■ When a pre- 1982 Honda carburetor is 
overhauled, install an auxiliary fuel fiher 
at the carburetor to trap dirt that gets 
past the primary fuel filter. Dirt can 
cause flooding or disrupt the idle circuit. 
For 1975-81 Civic CVCC and 1976-78 
Accords, order the extra filter using Hon- 
da control No. 1121318; for 1979-81 
Accords and Preludes, use Honda control 
No. 1121326. The Civic 1200 already 
has a fuel filter at the carburetor. 
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Bypassing a dryer buzzer 



We have a General Electric gas dryer 
Model DDG 7 1 88PHL WH. serial No. 
TV310331G. equipped with a buzzer to 
signal the end of the drying cycle. The 
buzzer drives me crazy and I would like 
to eliminate it. Can I bypass the buzzer 
without affecting the timer? — Brian 
MacLean, Danvers. Mass. 

Your model dryer has a mechanical 
buzzer built into the timer assembly. 



On the control panel, there should be a 
switch next to the timer knob which 
turns the buzzer on or off. This switch 
may not be working. There are two 
ways to stop the buzzer noise. Either 
replace the timer assembly or bend a 
little metal arm inside the timer which 
causes the noise. 

To bend the arm, first disconnect the 
power to the dryer. Remove the back 



service cover to the control panel. Now 
look at the back of the timer. To the 
right side you'll see the timer motor 
with a black coil and two wires above it. 
Directly above the black coil and wires 
there is a little metal arm which is posi- 
tioned horizontally across the timer. 

Reach into the timer with a pair of 
needlenose pliers. Grab the metal arm 
and bend it upward. This should stop 
the buzzer. Replace the control panel, 
plug in the dryer and you're all set. 



Cold burner 

We have a Frigidaire electric range. 
Model RGC-35. serial No. 62CGD533. 
The rear left surface doesn't heat at all, 
but the light on the panel comes on. 
Any help? — Louis Washowich. Mc- 
Keesport. Pa. 

Sounds as if your problem may be a 
broken wire, open surface element or a 
defective switch. First, disconnect the 
range from the source of electricity by 
unplugging the range, tripping the cir- 
cuit breaker or removing the fuses. 
Next, raise the surface unit, removing 
the drip bowl and trim ring. Take out 
the two surface-unit mounting screws 
which attach the heating element and 
bracket to the top. Lift the element up 
and out of the cavity. Check for a bro- 
ken wire to the elf ment. This can usu- 
ally be repaired b\ stripping insulation 
and splicing the wi.es together. 

To test the surface unit, gently pull 
both push-on terminals off the element 
using needlenose pliers. Next, use an 
ohmmeter set at RX1. Place the meter 
probes across the two terminals of the 
surface element. You should get a 
resistance reading near 37 ohms. If you 
get no reading, replace the element. 

Next, test from the metal sheath of 
the element to either terminal of the 
element. There should be no meter 
movement. If the meter needle moves, 
this indicates a grounded element that 
must be replaced. If the surface unit 
tests okay, it's most likely that the infi- 
nite heat switch is faulty. 

To gain access to this switch, remove 
the rear access panel. The replacement 
element is Frigidaire part No. 6590804. 
The replacement switch is part No. 
1133186. They are available in your 
area from Best Service Co., 1 100 West- 



CHECKIIMG FOR RESISTANCE 




OHMMETER 



em Ave.. Pittsburgh, Pa., or from Col- 
lins Appliance Parts Co., 1533 Metro- 
politan St., Pittsburgh, Pa. 

Refrigerator condensation 

/ have a Montgomery Ward Signature 
Frostless refrigerator. Model 1642. In 
the summer, it usually has several 
inches of condensation on the outside 
edge around the door. Also, mildew 
builds up around the gasket. I checked 
the door gasket using a dollar bill in the 
closed door. It didn't slip out easily. 
What do you suggest? — Diane Nou- 
sanen, Austin, Tex. 

Most likely, a burned out cabinet 



TESTING FOR GROUND 




flange heater is the source of your 
problem. The heater is between the 
outer cabinet and the inner liner of the 
refrigerator. When the heater is work- 
ing properly, the area between the 
door gasket and edge of the cabinet 
should feel warm. The heater helps dry 
moisture. Have a service technician 
check the refrigerator and install the 
proper heater kit for your model. IM 



If you have a problem with any appliance, send your 
question, along with the model and serial numbers, to 
Appliance Clinic, Popular Mechanics, Z24 West 57th 
St.. New York, NY. 10019. Sorry, but letters cannot 
be answered individually. Problems of wide interest 
will be discussed in this column. 



To test for resistance, set the ohmmeter at RX1 and place the probes as shown (left). 
The reading should be near 37 ohms. To test the ground, place the probes as indicated 
(right), then set the meter at RX1. The needle shouldn't move. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



SOFT PACK 100's FILTER, MENTHOL 2 mg. "tar", 0.2 mg. nicotine 
av. per cigarette by FTC method. 

Competitive tar levels reflect either the Dec '81 FTC Report or FTC method. 

NOW. THE LOWEST OF ALL BRANDS. 



eiWJBj REYNOLDS IOMCCOCO 



9mg 



8mg 



7mg 




Newport 

LIGHTS IOO s 



BENSON £ HEDGES 

MENTHOL 100'S 




TRUE 100 s 



Carlton 100s 



Golden Lights 

100s 




MENTHOL 



MERIT 

Ultra Lights lOOs 
MENTHOL 



6mg 



5mg 



5mg 



Now for the good news. 

2mg 
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Balancing a ceiling fan 




A 3 /4-in.-long piece of wire solder can 
help balance a wobbling ceiling fan. 
Attach the solder with a rubber band 
midway along one of the blades. The 
additional weight will make the fan run 
smoother if you have found the light 
blade. If the fan runs rougher, repeat 
the procedure until you find the light 
blade. Further balance the fan by mov- 
ing the solder in or out on the blade. 
Use electrician's tape to secure the sol- 
der. Weight a second blade, or use a 
longer piece of solder, if the blades are 
still unbalanced. — Harry Louden 



Hanging a swag chain 




You can hang a chain from a mesh rein- 
forced plaster ceiling, even where you 
don't have a joist. Simply use a toggle 
bolt with spring-loaded legs. However, 
substitute an eyebolt for the standard 
bolt. Add a washer and nut to the eye- 
bolt before you insert the toggle, so the 
points on the legs will seat permanent- 
ly. Spread the eyebolt in advance to 
slip on the chain. — Craig Wilson 



Small parts storage 

NO 8 x 1/2" RH WOOD 



SCREWS MOUNTED IN WOOD 




BABY FOOD AND SCREW 



JAR HEAD 



To store small items without shelves, 1 
mount baby food jars on the side of a 
wooden cabinet or on a wall. First, I 
install roundhead screws, spaced 3 in. 
apart on a grid. I use wood screws in a 
cabinet, or screws and plastic anchors 
in a plaster wall. I cut a keyhole shape 
in the jar lid. using a flexible shaft tool 
or a small round file. Don't fill the jars 
full. — Dan Cote 



Lathe carriage travel scale 




Often in lathe operations, you must 
gauge carriage movement with mea- 
suring-scale accuracy. To do so, a ruler 
is mounted on the lathe bed so the 
pointer on the carriage can travel along 
it. The setup shown is effective. Back a- 
transparent plastic ruler with a strip of 
light-colored paper, then clamp it to the 
bed with a strong permanent magnet 
of the type used on door latches. Fasten 
a pointer of stiff wire to the carriage 
with the screw holding one of the felt 
wiper pads. — Walter E. Burton 



ESCORT WINS AGAIN! 

MAY 1983 CAR and DRIVER TEST 

"The Escort looks so comfortable, contented, and 
familiar at the top of the heap that it's hard to see 
that something new and special has been added. . . 
live with a new Escort for a while and you'll realize 
it has advanced new circuitry that should go down as 
a genuine breakthrough." 



ESCORT WINS 

NOV 1982 CAR and DRIVER TEST 

"The Escort, a perennial favorite of these black-box 
comparisons, is still the best radar detector money 
can buy The Escort is a quality piece of hardware." 



ESCORT WINS 

DEC 1981 BMWCCA ROUNDEL TEST 

"The Escort is a highly sophisticated and sensitive 
detector that has been steadily improved over the 
years In terms of what all it does, nothing else 
comes close. 



ESCORT WINS 

SEPT 1980 CAR and DRIVER TEST 

"Ranked according to performance, the Escort is first 
choice The Escort boasts the most careful and clever 
planning, the most pleasing packaging, and the most 
solid construction of the lot " 



ESCORT WINS 

MAY 1980 BMWCCA ROUNDEL TEST 

This unit. . consistantly outperformed the other prod- 
ucts and is the standard to which the others are com- 
pared If you want the best, this is it. There is nothing 
else like it." 



ESCORT WINS 

FEB 1979 CAR and DRIVER TEST 

"Only one model, the Escort, truly stood out from the 
rest . once you try the Escort, all the rest seem a 
bit primitive In no test did any of the other detectors 
even come close " 




lunt- in 



America's New Weekly Satellite Call-In Comedy Talk Show. 

"Mr <„ih in isa master . . bis show is so unusual that people 
initially set aside time to listen ..."( The Wall Street Journal ) 
Sunday evening-* on puhlic radio aations Check local Ifetings 
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ESCORT* 

"A GENUiNE BREAKTHROUGH" 



-CAR and DRIVER 



If you keep up with magazine tests, you know that 
ESCORT does more than just outperform other radar 
detectors. In its most recent evaluation, Car and Driver 
concluded: "The Escort radar detector is clearly the 
leader in the field in value, customer service, and 
performance..:' But performance, as measured by 
warning distance, is not the new breakthrough. After 
all, ESCORT has been beating all comers since its 
introduction in 1978. 

Now There's More To It 

While long detection range is obviously essential it 
does nothing to solve a problem that has cropped up in 
the last year. In fact, increasing range by itself just 
makes the problem worse. If you already have a good 
superheterodyne unit, you know what we mean. A new 
generation of imported detector transmits radar signals, 
and can set off your unit as far as a mile away. The 
longer the range of your unit, the farther away you find 
them. As Car and Driver pointed out last November: 
"Since there are far more detectors on the road than 
police radar units, interference . could become a 
genuine nuisance " 

Low Level Contamination 

At first it was just an irritation. At least ESCORT 
owners had a way of distinguishing the polluters from 
the real thing. Our unique audio warning differentiates 
between the two police radar bands: it "beeps" for X 
band and "braps" for K band. The polluters' trashy 
signals triggered both warnings at once, and made a 
new sound -different than the sounds for police radar 
(The rest of the industry didn't even know there was 
a new problem. Their detectors were making the same 
sounds as always, just more often.) 

Radar Epidemic 

As more and more of the "polluting detectors" hit the 
streets, the problem became more serious. If one of 
the "polluters" is approaching in an oncoming lane, 
the alarm from your detector is brief. But if it's traveling 
the same direction as you, your alarm can go on for 
miles. And the offending detector doesn't have to be in 
the car right next to yours. It can be ahead or behind, 
and up to a mile away. A very serious problem indeed. 



Pollution Clean-Up 

The problem required an entirely new approach. Examining 
the interference from these imports, our engineers dis- 
covered a subtle difference between their signals and 
those of police radar, even though they were on the 
same frequency. The solution, then, was to design new 
circuitry that would reject the pollution while - and this 
was the hard part -maintaining ESCORT'S industry- 
leading response to pulsed and instant-on radar. We 
named it ST/O/P™ (STatistical Operations Processor), 
and it consists of a CMOS digital processor with built- 
in memory. ST/O/P is not simple, and it's not cheap. 
But it is, in our opinion, the most important breakthrough 
in radar detection since superheterodyne. Car and Driver 
would seem to agree: "Now, all the world's Radio 
Shack detectors can hum right by your car in full 
microwave broadcast mode 
and your Escort will sit on 
your dash as politely and 
silently as a canary-fed cat: ' 



THE RADAR 
DEFENSE 

_k KIT 



Peace of Mind 

With ST/O/P, we've put the complications necessary 
to cope with today's radar problems inside - where they 
work automatically. Just install ESCORT, plug it into 
your cigar lighter, and turn it on. ESCORT does the 
rest. If you encounter a signal from a "polluting detector." 
ESCORT keeps quiet while maintaining its lookout for 
police radar. If the signal is the real thing, ESCORT 
immediately alerts you both audibly and visually. And, 
unlike other detectors that keep you guessing about 
the radar's location, ESCORT'S signal-strength meter 
moves upscale as you approach and its variable-rate 
beeper/brapper pulses faster. You get the full story. 




It's Simple 

If you want the best, there's no reason to look anywhere 
else. But don't take our word for it. Try ESCORT at no 
risk. Open the box, install ESCORT on your dash or 
visor, and take 30 days to test it. If you're not absolutely 
satisfied, we'll refund your purchase and pay for the 
postage costs to return it. You can't lose. ESCORT is 
sold factory direct, so knowledgeable support and pro- 
fessional service are only a phone call or parcel 
delivery away. And we back ESCORT with a full one 
year limited warranty. Order today and let ESCORT 
change radar for you forever. 

Do It Today 

It's easy to order an ESCORT, by mail or by phone. 

By Phone: Call us toll free. A member of our 
sales staff will be glad to answer any ques- 
tions and take your order. (Please have your 
Visa or MasterCard at hand when you call). 

CALL TOLL FREE 800-543-1608 

IN OHIO CALL 800-582-2696 

By Mail: We'll need to know your name and 
street address, daytime phone number, and 
how many ESCORTs you want Please enclose 
a check, money order, or the card number and 
expiration date from your Visa or MasterCard. 



FOR ESCORT OWNERS ONLY 

The new ST/O/P technology incorporated in all new ESCORTs is 
adaptable to all ESCORTs Irom serial number 200.000 to 399999 
The ST/O/P Retrofit costs $75. and includes adding the ST/O/P 
digital circuitry with memory and totally retuning and realigning 
the unit The ESCORT'S one year limited warranty will also be 
extended to a date one year after the conversion, and ol course 
the shipping costs to return the unit to you are included. 



To insure efficient and prompt service, we will use a special 
reservation system lor scheduling the "ST/O/P Retrofit" service 
DO NOT SEND YOUR ESCORT, but please send a card or letter (no 
phone calls, pleasel with your name, address, and serial number 
to the following special processing address: 
ST/O/P Reservations. P.O. Box 228, Mason. Ohio 45040. 
We will then send you a special shipping label and details on how 
and when you can send us your ESCORT 



ESCORT (Includes Everything). . S 245.00 
Ohio residents add $13.48 sales tax. 

Speedy Delivery 

If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipment immediately. Personal or 
company checks require an additional 18 days. 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 868 
One Microwave Plaza 
Cincinnati, Ohio 45242-9502 



Serial | 



JOHN GAYIMOR 




HOMEOWNERS 
CLINIC 



Applying coating to shingled roofs 



We have two layers of asphalt shingles 
on our roof. We think they'll have to be 
replaced soon. Is there a coating that 
can be applied to the shingles to extend 
their life? If so. how effective is it. 
where can it be purchased and what is 
the cost? — M.F. Bonehuski, Kirkwood. 
Mo. 

We received a letter from Carl Way 
of Canton. Ohio, about the same time 



yours arrived. The only difference is 
that Carl had tried a so-called coating. 
His roof still leaks, and he can get no 
aid from the manufacturer, even 
though he spent $600 initially. The 
manufacturer did tell him that he 
would sell Carl enough material for 
three more coatings — at a discount. 

Carl says his roof lasted seven 
months. His experience reinforces my 



feelings on this subject. When your 
roof starts to leak and the granules dis- 
appear, or the edges start to curl, you 
need a new roof. And the opinion of a 
technician in the roofing division of a 
large independent testing lab further 
supports my feeling on coatings. 

However, there are coatings for 
built-up types of roofs. But these coat- 
ings are mopped into and over fiber- 
glass sheets. They're expensive and 
best left to the pros to apply. 



Block or frame? 

I'm thinking of building a house of con- 
crete block, but I have been told that I 
wouldn't be happy with it because of 
sweating and dampness. I'm advised to 
use wooden stick construction. It 
seems to me that all the commercial 
buildings in my area are block con- 
struction, so the durability must be 
there. I would appreciate any ideas you 
have on the matter. — Richard G. Mur- 
phy, Reseda. Calif. 

Although I live in a stick-built house 
(that is. wooden framing, studs, plates) 
which was available when I moved to 
my present location, I believe that if I 
had a choice, I would prefer a well- 
designed, carefully built masonry 
house. It would include rigid polysty- 
rene insulation on the inside and other 
proper design features for this type of 
construction. I would also prefer a stuc- 
co exterior with a water-repellent coat- 
ing. 

If you go this route, hire an architect 
who has experience in this type of con- 
struction. He will make certain that the 
design is aesthetically pleasing, struc- 
turally sound and free of moisture 
problems. 

An excellent, illustrated booklet on 
cement block work is available from the 
Portland Cement Assn.. Order Process- 
ing, Dept. PM, 5420 Old Orchard Rd., 
Skokie, 111. 60077. It's called Recom- 
mended Practice For Laying Concrete 
Block, and is booklet No. PA043M. The 
22-page manual costs $4. 



Sweaty patio 



We added a Florida room to our house. 
It has a metal roof sandwiched around 
what is supposed to be an insulating 
core. The almost full-length windows 
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have self-storing screens and glass. In 
the old days, this structure would have 
been referred to as a sun porch. All 
window mullions and joining strips are 
aluminum. 

We have incessant sweating, to the 
point that it drips on our furniture. 
We've tried a fan and a dehumidifier. 
The overhang or soffit has five vents to 
the attic. The manufacturer won't help 
us. Do you have any suggestions? — Eh 
McKay. Clairsville. Ohio 

Without seeing the actual installa- 
tion, I can only speculate on some gen- 
eral ideas. From the brochure you sent, 
the roof doesn't appear to have a ther- 
mal break between the top and the bot- 
tom skin. In other words, even though 
there is reportedly some insulation val- 
ue in the core, heat is transferred from 
the hot top surface (in the sun) to the 
edges and down to the inside ceiling. 
Thus, you have a hot surface inside the 
structure. In the evening, when the 
cooler moist air hits this surface, you 
have condensation. 

If you have adequate attic ventila- 
tion, you may be able to vent your 
porch structure there. However, I 
wouldn't do it for the following reasons: 
You may be venting the hot attic air 
into your porch or, even worse, you 
may be filling your attic with hot moist 
air from the porch. 

With proper roof insulation, your 
room should work. I would add several 
inches of rigid polystyrene insulation, 
adhered to the top of the roof, to cut 
down on the amount of heat put into it. 
I think you should hire a licensed 
mechanical engineer to investigate the 
problem, keeping the above theory in 
mind. His fee will be justified by the 
peace of mind you will gain by avoiding 
a second mistake on your addition. 



SERVICE TIP 

If you have a repaired ceiling with patches 
showing through in spots, you should know 
about Textone Ready- Mixed Textures, a tex- 
turing paint made by United States Gypsum 
Co. 

By varying the application tool, pressure 
applied and liquid viscosity, you can obtain a 
variety of finishes on walls and ceilings. The 
surface of the texturing paint won't crack or 
chip, according to the company. Home cen- 




Mask wall repairs while painting the wall 
with Textone Ready-Mixed Textures. 

ters and hardware stores stock the paint in 
four textures — light sand, smooth design, 
interior/exterior stucco and coarse ceiling. 
The paint is available in white, but it can be 
tinted so you can match a particular color in 
your home. WI 



Do you have a home-maintenance or repair problem? 
Send it to Homeowners' Clinic. Popular Mechanics. 
224 West S7th St.. New York. NY 10019. Letters 
cannot be answered individually, but problems of 
wide interest will be discussed in the column. For 
more home-repair and maintenance help, get PM's 
Home Care Guide, $4.95 postpaid. Send your ordetis) 
to Popular Mechanics, Box 1014, Radio City Station, 
New York. N Y. 10101. 
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DREAM 



Your own self-employment venture that can earn you $700 a week! 



One thing is for sure. If you work for someone 
else you'll never get rich. The boss might, but 
you won't. It's his business, he gets all the 
money, satisfaction, and recognition. What if 
you were free to call the shots? 

Chimney Sweeping 

Here's a new business where you can earn 
more in one hour than most jobs pay for a whole 
day. More in one week than a lot of people 
make in an entire month. You're the boss. You 
set the hours and best of all, it's fun. You'll work 
your tail off, but the business will be your baby. 
I've had people tell me that the August West 
Chimney Cleaning System literally changed 
their lives. Not just because of the money they 
are making or the fact that they use more Ivory 
soap, but mainly because they are motivated. 
They're doing their own thing and loving it. 

How much money? 

Recently I telephoned some of the people we 
helped get started in the chimney cleaning busi- 
ness. I wanted to find out — first hand — just 
how well they were doing. With their permis- 
sion. 1 recorded our conversations. We then had 
a record made which you can play on your rec- 
ord player when you receive our information. 
Here's what a couple of them said . . . 

Dave Richison, Ohio 

"The 3rd quarter of this near I did $23,000. the 
4th quarter I did $24,000 We should hit some- 
where between 55 and 60 thousand this year. " 

Fran Watts. Virginia 

"// we need $200 at the end of the week, it's 
simply a matter of making a couple of phone 
calls. The repeats are just fantastic!" 

John Moszulski, Canada 

"Last month I worked 18 days, and I made 
2.600 bucks." 

Ed & Mo Simonson, Texas 

"We're very pleased with it. We're making a 
dream come true. We've always wanted some 
land and thanks to chimney sweeping we now 
own 30 acres. " 

"In October of '78 we made $1,530. That was 
our first October OK. now in October of '79. 
which was last year, we made $3,245. Now in 
October of '80 we grossed $6,593. In one 
month. We're making two grand a week." 

Just what do these people do to earn that kind 
of money? Sweep chimneys. Six to eight a day if 
they're fulltime Two or three an evening plus 
ten to sixteen on the weekends in the case of 
part-timers who keep their present jobs. Since 
the average charge is $45 for the first and $35 
for each additional in the same house, it's easy 



to see how Ed and his wife Mo are making two 
grand a week. 

But Why? 

Why would anyone pay $45 to have his or 
her chimney cleaned? That can be answered in 
one word - SAFETY! 

When solid fuels such as coal and wood are 
burned in a fireplace or woodstove. they give off 
a flammable by-product called soot. What is 
soot? Soot is a combination of fly ash and creo- 
sote. Creosote is the flammable unburned res- 
idue left over when wood doesn't burn com- 
pletely. The creosote combines with the fly ash 
and the smoke carries it into the chimney flue. 
This soot then sticks to the flue. When a quarter 
inch or more or this stuff builds up on the chim- 
ney walls, it can cause a dangerous chimney fire. 

A Chimney Fire 

Imagine this tall stack coated inside with a 
quarter or half inch of flammable soot. When 
the right amount of heat and oxygen get this 
stuff burning, you have yourself a real fireworks 
show. As the creosote burns, the heat causes 
the natural draft of the chimney to increase ten 
fold. What you now have is a blast furnace that 
looks and sounds like a rocket taking off. The 
temperature of the chimney fire. 2000-3000 
degrees, is enough to disintegrate the mortar 
holding the chimney together. The flaming balls 
of soot shooting out the chimney's top can land 
on the roof and the dry leaves surrounding the 
house. Needless to say — this situation is unde- 
sirable and the people who've lived through it 
get their chimneys cleaned regularly. 

According to the National Fire Commission 
there were 60.000 chimney fires in the U.S. in 
1980 causing $300,000,000 of damage. 75% 
of all fata! residential fires in Vermont, for in- 
stance were caused by faulty installation and 
maintenance of woodstoves. Tens of millions of 
people are using wood to supplement the high 
cost of oil. There are over 40 million woodburn- 
ing chimneys in the U.S. These people need 
you to clean their chimneys. 

The Height of Technology 

How do you clean a chimney? You do it as 
quickly and efficiently as possible. The more 
chimneys you can clean in a day the more lives 
and loss of property you'll save. And how do 
you do a good job in record time? You use the 
most advanced system available — The August 
West System. 

One of the key elements in the August West 
System is the SootSweeper. This machine is a 
high-powered, high- volume dust collection unit 
that was designed specifically for cleaning chim- 
neys. When I first started cleaning chimneys I 
used a large vacuum truck. It worked well, but 
they cost over $20,000 now. I also had a prob- 



lem with the 100 feet of hose. It didn't always 
reach the fireplace from outside. The powerful 
but portable SootSweeper has the same kind of 
air-moving muscle as a vacuum truck, but you 
can bring it right in the house. New filter technol- 
ogy is the key to its efficiency and dependability. 

Other key elements of our system are an 
assortment of high carbon steel brushes, special- 
ly designed fiberglass cleaning rods, roof safety 
equipment, an easy-to-follow handbook with 
everything from advertising to chimney design, 
a bi-monthly newsletter, telephone consultation 
and much, much more. I don't have room to go 
into all the details right now. Our information kit 
will explain everything to you. 

I'd just like to say that many years and a tre- 
mendous amount of devotion have gone into 
the development of the August West System. 
We are a strong company with over 5.000 
sweeps in our network! You can join us and 
count on us to help you build a business you can 
be proud of. We are proud of what we do and 
the quality of our equipment and service to you 
reflect our pride. 

To sum up, then. . . 

Sweeping chimneys may not exactly be a 
"Lazy man's way to riches" . . . you'll work hard 
. . . but the pay is exceptional, the demand is 
steadily growing and new equipment and meth- 
ods make the job far easier, faster and safer than 
ever before. Perhaps best of all. this is one of 
those "dream" businesses that so many of us are 
always looking for: a business with flexible hours, 
low overhead and reasonable start up cost, figure 
about $2500 to do it right. 

Find out more about what it's like to be a 
chimney sweep cleaning 25 chimneys or more a 
week Just call TOLL FREE 800-243-5166 
and ask for extension 217. I'll rush you a de- 
tailed information kit with the complete August 
West Story and your 33>/3 RPM record entitled, 
"Now, Here It From The Sweeps." We urge you 
to call us at no obligation, TODAY. 

August West Systems. Inc. 

187 Kings Hwy. Cutoff 
Dept. 2117 
Fairfield. Connecticut 06430 



August West" 
Systems ■ 



Call TOLL-FREE: 800-243-5166 

(In Connecticut 333-1244) 
Ask for Extension 217 for full details 

©1983 August West Systems. Inc 
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Sneak previews of two key '84 models 



We'll have more detailed reports in the 
next two issues, but here are early 
impressions of two important '84 mod- 
els that we've seen and driven. 

Oldsmobile 98 — The new big Olds, 
one of the front-wheel-drive GM C-car 
triplets to be introduced this fall, ably 
replaces the two-foot-longer. 600- 
pound-heavier. old rear-drive big Olds. 
You'll barely notice its more efficient 
size and weight from inside. It offers 
virtually the same six-passenger room, 
and rides and handles almost identical- 
ly to its larger predecessor, though it is 
more agile in the corners when 
pressed. 

Exterior styling is traditional GM lux- 
ury sedan, chrome and all. while the 
interiors are more restrained than in 
the past, but no less plush. Suspension 
is fully independent, very well isolated 
from the new unibody, and features 
standard electronic level control and 
all-season radial tires. 

The standard engine is a 3.0-liter V6. 
Optional are a 4.3-liter diesel V6 and a 
3.8-liter, port-fuel-injected gas V6. 
both surprisingly good performers. The 
'84 Buick Electra and Cadillac deVille 
fwd C-cars differ from the Olds primar- 




New fwd Olds 98 is 2 feet shorter, 600 pounds lighter than the rear-drive model. 



ily in front, rear and interior design. 
Cadillac uses its own 4.1 -liter alumi- 
num V8 and has doors that wrap up 
into the roof. 

C he i okee/Wagoneer — AM C/J ee p' s 
new downsized Cherokee and Wagon- 
eer 4wds are tremendous improve- 
ments over the clunky old Jeep wagons 
and fully competitive with Chevy's 
baby Blazer. CMC's GMC Jimmy and 
Ford's Bronco II. AMC's vehicles look 
clean, contemporary and somewhat 
European, while retaining their heavy- 



duty Jeep visual and mechanical heri- 
tage. 

The new 2.5-liter Four, with five- 
speed manual or optional automatic 
transmission, performs so well that 
there's little reason to buy the available 
GM-built. 2.8-liter V6. Slightly larger 
than their domestic competition, they 
offer better interior packaging as well 
as a choice of part-time or viscous-drive 
full-time 4wd. The luxury -oriented 
Wagoneer version is the only four-door 
in its class. 



Chrysler H-car for '85 

Some tidbits of information on Chrys- 
ler's upcoming H-car. scheduled for a 
fall 1 985 debut, have surfaced from the 
rumor mill. Intended to take on the 
likes of Honda's Accord, Mazda's 626 
and other foreign and domestic compe- 
tition in the mid-size family car market, 
it will be a youthful five-door hatchback 
priced in the $8,000-$9.000 range — 
just above the company's Reliant and 
Aries K-cars. However, the new car will 
share the larger E-class's 103-in - 
wheelbase platform. Chrysler's excel- 
lent, fuel-injected. 2.2-liter Four will be 
standard, with the new turbocharged 
2.2 optional. 

Ford delays fwd conversion 

Looking to save tooling money, and 
obviously having second thoughts 
about the so-called fwd revolution. 
Ford is delaying conversions of many of 
its mid-size and larger models until the 



late 1980s and beyond. Most of the 
cars in question — Thunderbird/Cou- 
gar, LTD/Marquis and Continental — 
have recently been restyled and down- 
sized. An aerodynamic new Lincoln 
Mark VII coupe is set to debut this fall, 
and the rest (Crown Victoria/Grand 




Ford's aerodynamic new Mark VII coupe 
has rear-wheel drive. It debuts this fall. 



Marquis and Lincoln Town Car) will get 
their own new looks in the next couple 
of years. Ford reasons that these prod- 
ucts will be competitive enough with- 
out the expensive fwd conversion for 
some years to come. GM and Chrysler, 
by contrast, are proceeding with plans 
to go almost 100-percent fwd by mid- 
decade. 

Mini van wars heat up 

In a surprisingly bold move. Chrysler 
plans to offer a second baby van begin- 
ning this fall in addition to its much- 
ballyhooed fwd T-115 (see The Ga- 
rageable Van. page 66. June '83). Also 
fwd. this little beauty will be imported 
from Japanese partner Mitsubishi and 
will be several inches smaller than the 
homebuilt T-115s in every dimension. 
Tentative name is Dodge Colt Vista. 
With a 103-in. wheelbase vs. the T- 
115's 112 in., it reportedly will hold 

f/'Jc.isi' turn to p.jqc .iZ) 
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FORD ESCORT 

Wforld leader at the 
tender age of three. 




What do you call a 
roomy, comfortable, 
high-mileage car that 
took on the most tech- 
nologically advanced 
cars in the world and 
outsold them? 

You call it a world 
leader. 

And you call it Ford 
Escort. 

A car that has become 
the best-selling car in 
the world just three 
years after its introduc- 
tion ( based on 1982 
worldwide production 
figures). 

A car engineered 
with front-wheel drive 
for excellent traction 



regardless of how wet 
or sloppy the roads 
may be. 

A car with four-wheel 
independent suspen- 
sion, to give Escort the 
smooth ride of bigger 
cars. 

A car with an interior 
designed to provide 
lots of room for four. 

A car so affordable 
that even its price tag 
brings comfort. 

And a car so techni- 
cally advanced that its 
compound hemisphe- 
rical head (CVH) en- 
gine delivers refreshing 
performance plus out- 
standing efficiency. 
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47 EST HWY 
EPA EST MPG 



These ratings are for 
comparison and are ap- 
plicable only to sedans 
without power steering 
or A/C. Requires new 
FS engine. And your 
mileage may vary 



depending on speed, 
distance and weather. 
Actual highway mileage 
lower. Not available in 
California. 

So if you 're looking 
for a well-engineered 
car with many winning 
ways, introduce your- 
self to the car that took 
on the world. And won. 
1 lands down. 
Get it together. Buckle up. 

Have you driven a 
Ford . . . lately? 
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seven passengers, but with little addi- 
tional room for cargo. Interestingly. 
Mitsubishi may import its own version, 
known as Chariot, by late summer, thus 
beating its American partner and every- 
one else into the U.S. minivan market. 

Meanwhile, both GM and Ford are 
rushing to join the fray with downsized 
conventional rear-drive vans. At 173 
in. overall on a 111-in. wheelbase, 
GM's '85 M-van will be slightly shorter 
than the 1 12 -in. -wheelbase Chrysler T- 
1 1 5s. but some 8 inches wider and 6 



inches higher. Passenger versions will 
carry eight people compared to the 
Chrysler mini's seven. Little is known 
about the competitive Ford product 
except that it should see a mid-'85 
introduction, will be highly aerodynam- 
ic for a van in keeping with the new 
Ford image, and is tentatively named 
Aerostar. All these domestic minis are 
intended to supplement, not replace, 
their makers' full-size vans. 

CVTs on the way 

One important trend on the engineer- 
ing side is the continuously variable 



transmission, or CVT. Expected to be 
highly fuel efficient in future small cars, 
these are essentially infinite-ratio auto- 
matics using belts instead of gears. 
Improved performance and fuel sav- 
ings result from keeping engine speed 
in the most efficient range regardless 
of the vehicle's speed. 

England's Leyland Vehicles' Ad- 
vanced Technology Group recently un- 
veiled a computer-controlled CVT for 
use in trucks, trains and buses begin- 
ning sometime in 1986. General Mo- 
tors plans production in France of pas- 
senger-car CVTs commencing in mid- 
'85 for certain '86-model European and 
U.S. -built models. And Ford is stepping 
up its own CVT research and develop- 
ment after maintaining for some time 
that a computer-controlled six-speed 
automatic was a better idea. 

Called by some an engineer's dream 
and the wave of the future, CVTs are 
predicted to provide a 15 percent fuel 
economy gain over conventional trans- 
missions in addition to optimum perfor- 
mance in small fwd cars with 2.0-liter 
and smaller engines. One reason is that 
the continuously-variable belt system 
has no slippage. 

Calling Buick control 

As befits GM's lead electronics divi- 
sion, Buick recently completed a tech- 
nical-assistance pilot program for deal- 
er service departments and is rapidly 
expanding it to include the entire deal- 
er body. The program centers on hot- 
lines available to dealer technicians 
faced with a service problem. 

The hotline connects a dealer's ser- 
vice manager to one of a number of 
engineers standing by with volumes of 
reference materials and service bulle- 
tins, and a video display terminal that 
can tap into a computer full of data. 

In the pilot program, more than half 
the questions were answered on the 
first call. Around 85 percent of the 
questions were answered by the sec- 
ond. Buick's general manager. Lloyd 
Reuss. believes that today's satisfied 
customer is tomorrow's repeat buyer. 
Who can argue with that? You can call 
up all Buick models on the CRT and ask 
the computer about options, engine 
choices, trim packages and so on. 

California dreamin' 

Last month, we noted that GM planned 
to set up a styling and design center in 
California. Now. Chrysler is following 
suit. A 12-person design staff, dubbed 
Chrysler Pacifica, will be headquar- 
tered at Carlsbad, Calif., about 40 miles 
up the coast from San Diego. The GM 
Advanced Concepts Center is located 
in Thousand Oaks, about an hour north- 
east of Los Angeles. IM 
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AT A GLANCE, 
BEAUTIFUL. 

AT CLOSER LOOK, 
MUCH MORE. 

You'll see impeccable workmanship in every detail. Precision made parrs. Hand 
honed, perfectly mated cutting edges. Fine lustrous finish. Quality you can 
depend on for like-new service year after year. Quality at no premium in price. 
Tools by CHANNELLOCK. Sena for free catalog. Channellock, Inc., Meadville, 
Pa. 16335 
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STP Son Of A Gun's* 
exclusive sunscreen formula 
gives you more than a beautiful shine. 



The sun's ultraviolet rays-they 
can fade and crack your car's vinyl, 
leather and rubber. 

That's why new STP Son Of A 
Gun! Protector is specially 
formulated to give you more than 
just a beautiful, long-lasting shine. 

STP's exclusive sunscreen 
formula is activated by the sun 
itself, to give you long-lasting 
protection against harmful 
ultraviolet rays. Used regularly, 
STP's sunscreen molecules absorb 
potentially damaging UV rays- 
changing them to thermal energy 



and dispersing them before they 
can penetrate the surface. 





SOBOFAGtfl' 

PROTECTOR 



SON OP A GUN' 

PROTECTOR 



SS Sunscreen Molecules 



Today, a beautiful shine isn't good 
enough. You need the beautiful 
protection of new, improved STP 
Son Of A Gun! Protector. 




PROTECTS 
BEAUTIFIES 
& RESTORE 
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PROTECTS 
BEAUTIFIES 
* RESTORES 



VINVl • RUBBIH 
UATMRPUSlIf 



Depend on STP proven performance. (Jf^: 



C 1983 STP Corporation, an ESMARK Company, Boca Raton, Florida 33431 
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The potential 
is boundless. 

Potential. In many people it 
goes unrecognized, undeveloped 
and unused. That's tragic. Because 
when a person's potential is never 
developed a terrible thing hap- 
pens: nothing. 

In the Air Force, we look for 
potential. And we challenge our 
people to explore and discover 
that potential for themselves. First 
with skill training, then with valu- 
able experience. 

We're happy to say it works. 
For them. For us. And for our 
country. Because as our people 
grow, we grow. 

Developing potential is part 
of what aiming high is all about. If 
we all live up to our potential as 
individuals, there will be no limits 
to the potential of our nation. 

The Air Force encourages 
young people to continue their 
education. Then, with diploma or 
degree, to accept the challenges 
of modern technology. For infor- 
mation about these challenges in 
the Air Force, call 1-800-423-USAF 
(in California 1-800-232-USAF) or 
contact a local Air Force recruiter. 

AIR FORCE 

A great way of life. 



DENNIS ESKOWhhhi 

SCIENCE 
WORLDWIDE 





Panei (above) is first of 48 to be 
installed on NASA's satellite 
(concept, right), which will 
spend a year exposing devices 
to outer space environment. 



Alcoholism bubble-burster 

If you believe that the children of alco- 
holics run a high risk of becoming alco- 
holics themselves, you're not alone, 
but you may be wrong. A 20-year Uni- 
versity of Michigan study of the 10.000 
residents ofTecumseh, Mich., indicates 
that the children of alcoholics tend to 
become moderate drinkers or abstain- 
ers. Hard numbers haven't been re- 
leased yet, but the researchers say ear- 
ly data show that the children of 
abstainers tend to become alcoholics at 
a greater rate than any other single 
group. The news promises to stir 
debate in the medical community for a 
long time to come. 

Coming: Atoms in 3-D 

Using a combination of computers and 
electron microscope, IBM researchers 
in Switzerland have developed a new 
microscope system that can take three- 
dimensional photos of objects nearly 
the size of an atom. The Scanning Tun- 
neling Microscope can resolve surface 
features of a substance with differ- 
ences of a few angstroms, or millionths 




of an inch. The microscope makes use 
of a physical phenomenon called vacu- 
um tunneling in which electrons tend 
to dive between two semiconductors 
separated by just thousandths of an 
inch in a vacuum. 

Using sensors running from the 
scope to the computers, the IBM scien- 
tists found they could generate an 
image of the surface where the tunnel- 
ing electrons have passed. The new 
technique will allow scientists to look at 
microchips in greater detail. And it 
might help them develop chips with far 
more memory than the most powerful 
computer chips on the market today. 

Seal-proof sounds 

Oregon State University researcher 
Bruce Mate is testing a sound pulsar 
unit that scares off seals. The animals 
eat salmon, and that's a problem for 
the state's fishing industry. Mate's 
device puts out high-pitched sounds 
that drive seals away but can't be 
heard by fish. If it proves itself, the 
device will end a long-standing debate 
between fishermen and ecologists. 



Love potion No. 9 

People in love who undergo neurologi- 
cal examination tend to have a high lev- 
el of phenylethylamine in their brains, 
according to McGill University chemist 
J. A. Schwarzc. 

It's not clear exactly what the chem- 
ical does, but it's also been found that 
depressed people recently separated 
from loved ones show correspondingly 
low levels of the substance. 

Interestingly, the love chemical also 
is found in high concentrations in choc- 
olate. If you ply your love with sweets 
any time soon, let me know how you 
make out. 

Passion potion No. 1 

While seeking to find out why tropical 
animals avoid eating flowers from the 
passionfruit tree, a team of researchers 
from the University of Illinois may have 
stumbled onto a new drug to battle 
cancer. 

They found the flowers contain 
chemicals that change cell growth rates 
in all living things. In tests on laborato- 
ry animals, the drug even shrinks 
tumors. If further lab tests confirm the 
preliminary results, human trials could 
be the next step. 

The New York falcons 

That's not the name of the newest 
team in pro football. It's a report on 
something wonderful happening in 
ecology. 

Two pairs of rare peregrine falcons 
raised in captivity by Cornell University 
have built nests on two New York City 
bridges. The vanishing peregrine, on 
the endangered species list because of 
overexposure to now-banned chemical 
pesticides, had not been seen in New 
York for two decades. Each pair laid 
three eggs. But the real news is that 
their nesting instincts survived their 
period of captivity. 

And on the West Coast, two pairs of 
peregrines released in Los Angeles 
have built nests atop skyscrapers. 
They're too young to lay eggs. But sci- 
entists feel that the nesting birds dem- 
onstrate that endangered species can 
be restored successfully to the environ- 
ment even under the most adverse 
conditions. IM 



Long-term space stay 



NASA engineers have finished the first 
of 48 panels that are scheduled for 
launch with the Long Duration Expo- 
sure Facility (LDEF) in 1986. The pan- 
els will be carried aloft on the 30-foot- 
high LDEF satellite. Each panel will 



contain experiments to determine what 
happens to various devices — lasers, 
crystal radios and other things — when 
they're exposed to the cosmic environ- 
ment for one year. NASA will use LDEF 
data to outfit a permanent space lab. 
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Famous projects from PM's Plans Library 

14 challenging, reader-proven projects that provide builder satisfaction 



ACTION 




Cobra PL- 1 703 $15.00 

Drive the exciting COBRA 
Slum over land or water at 
breathtaking speeds in your 
own homebuilt air cushion 
vehicle The 14-lool-long craft 
carries two people hits 
60mph Two small engines 
give lift and thrust and a 
SNUG-FREE air prop lets you go 
anywhere Complete plans. 




PL-1715 Pool Table $5.95 



Pocket billiards is a fun game the whole family can enjoy, and 
if a pool table is something you have always wanted but 
couldn't afford, why not build one— this one, it s a beauty. 40 
x 80 in. and made mostly of plywood. You get plans, material 
list and full instructions. 




PL- 1306 $49.98 
The Scamp 
la a winner! 

An 80 MPH flying 
Volkswagen! This 
VW powered biplane is sensationally inexpensive and 
flys like a dream. 150 mile range. Proven design. Kits 
and parts readily available and The Scamp is a hand- 
some piece of work. 

PL- 1708 Log Splitter 
$8.95 

Splitting firewood with 
sledge and wedges is 
doing it the hard way. 
With this hydraulically 
operated log splitter 
you can do it by merely 
moving a lever. Its hydraulic cylinder exerts some 
10.000 lbs. pressure. Its backbone is an I-beam and it s 
powered by a 3-hp gas engine. You can make money 
with it. too. 




B-1307 $14.95 
Boonle Bug 

Starting with i 
junked VW bus 
chassis, you add 
some work and love 
and presto! A smooth 
riding enclosed van with ATV 
capabilities plus sleeping and camping facilities. Show-stop- 
ping looks too! 



PL- 1405 Scuba-Tow $7.95 

A motorcycle battery powers this stream- 
lined fresh or salt water dream. Pulls 
you on or under the water for 
hours of effortless snorkel- 
ing or scuba 
diving. Rugged 
and depend- 
able. Big. full 



scale plans and detailed 
instruction manual. 




MODELS 

PL- 1276 $3.49 
Quiet aa ■ U-2! 

A sophisticated model air- 
plane powered by carbon 
dioxide gas. You can fly it just 
about anywhere because its power- 
plant is not much louder than the buzz of a bee. Yes. the PM 
BEE is our imest example of creative airplane modelmaking 
design encompassing classic construction with modern 
power. 




PL-1272 Challenge 
of a lifetime! $10.00 

The famous J.I. Case 
threshing machine steam 
tractor. 1 6 separate plans 
sheets plus instruction 
booklet. The finest detail 
work. Stacks firewood but bums alcohol. 9 
separate gears in the transmission alone. What a thrill to see 
it huffing and puffing under Us own power. 





PL- 1200 $5.00 

SS United States 

The glorious, record 
breaking flagship of 
the U.S. Merchant 
Marine. Though now 
retired in Norfolk, Va 
no passenger ship has ever ap- 
proached her top speed. This professional quality model is 
described in detail on 3 full size blueprints. Over 2 ft. long of 
wood and metal. A stunning project for the craftsman. 



POWER TOOLS 




PL- 1400 Boring Machine $6.95 

Charles Kasil has designed a 
magnificent home-built boring 
machine. Horizontal, pedal op- 
erated, this tool can become the 
pride of your workshop and at 
great economy 



PL- 1723 $5.95 
HOBBY LATHE is a real 
wood-turning lathe scaled 
down for precision work in 
making toys, models and 
small craft projects. It has 
a ball-bearing headstock. 
will take work up to 10 
inches long between 
centers. 




PL-1710 $7.95 
Victorian Oollhouse 

In the market for a new house — a dollhouse that 
is? This stately one is modeled after the archi- 
tecture of the Victorian era and is a dollhouse 
which will become an heirloom hand-me-down 
from your children to their children and to their 
children. It measures 20 x 34 » 46 in., requires 
two sheets of plywood to build, the sides are 
covered with clapboard siding, the root with 
slate shingles topped off with metal filigree. 
The front swings open, the roof lifts off for free 
access to its 1 0 spacious rooms. Plans include 
lull instructions for building. 





PL-1227 Sidewalk Claeelc $6.95 

Powered by an automobile battery (with built-in 
charger) and generator, it rolls along at a sale, 
quiet 5 miles per hour. Buy the parts at your 
hardware and automotive-parts store, it's great 
for everyday fun on the sidewalk and sensation- 
al in parades 



For more on home and shop plans don't forget to enclose $1 .00 for our 
PLANS & IDEAS CATALOG— just ask for B-1700. 

Order by number and send check or money order to 
POPULAR MECHANICS Box 1014, Radio City Station, New York, NY 10101. 

Popular Mechanics is a publication of Hearst Magazines, a Division of The Hearst Corporation. 
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HowlbTkineUp 
Your Air Conditioner 



BY PAUL WEISSLER 



ACCUMULATOR 
EVAPORATOR 




A typical A/C system. Shown in detail are 
a refrigerant charging port and the com- 
pressor clutch electrical connector. 



It's the middle of summer, that brief 
time of year when the $600 you 
spent for air conditioning is justified. 
It's also the time when most A/C shops 
have long waits for appointments. 

Air conditioning is not one of those 
"forget-it-'til-it-fails" systems. You 
should give it a bit of periodic mainte- 
nance. If you make some quick checks 
whenever you feel A/C performance is 
below par, you may be able to avoid 
some problems and correct others. 

Obviously, you're not anxious to do a 
lot of work on the A/C (or any other part 
of the car) during the hottest time of 



year. Fortunately, an inspection won't 
take more than 10 minutes. Much you 
can do is even less time-consuming. 

Begin with a look at the front of the 
condenser (the finned, tubular part in 
front of the radiator). It should be clean, 
so air can flow freely through it and the 
radiator behind. If it's plugged with 
road film, leaves, bugs and so on, clean 
it with a soft brush and a solution of 
detergent and water. Be gentle so you 
don't bend the fins and reduce airflow 
through the unit. 

Next, look at the drive belts. Inspect 
the A/C belt for signs of deterioration. 



Check belt tension by pushing down 
with your thumb midway between the 
pulleys. It should deflect no more than 
3 A inch. Do the same for the water 
pump fan belt. If it's slipping, the 
engine will run hot and the coolant 
flowing through the radiator will be 
much warmer than normal. The radia- 
tor and condenser are so close that 
excess heat from the radiator will be 
transferred to the condenser and raise 
the temperature of the refrigerant gas 
inside. As a result, A/C performance 
will suffer. In fact, anything that 
reduces cooling system performance 
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READING A SIGHT GLASS 

SIGHT GLASS 
RECEIVER-DRYER 




will affect A/C performance. On front- 
w heel -drive vehicles, make sure the 
electric cooling fan switches on when 
the A/C comes on. 

Basic checks 

If you feel A/C performance is below 
normal, make a series of simple checks. 
First, while a helper turns on the sys- 
tem, watch the compressor. You should 
see the magnetic clutch on its front hub 
lock onto the pulley with a slight, but 
obvious, movement. If it engages, run 
the engine at fast idle; set the blower 
fan on high; the A/C lever on max, high, 
or inside; and the temperature lever on 
cold. With the car parked far from any 
wall that might block the flow of air to 
the condenser, open the hood to mini- 
mize engine compartment tempera- 
ture. Close all doors and windows and 
allow five minutes for the system to sta- 
bilize. 

Then insert a thermometer in a cen- 
ter air vent on the dash and take a tem- 
perature reading. There are manufac- 
turer's specifications for air tempera- 
ture, but if you don't have them, this 
rule of thumb will pinpoint obviously 
bad performance: The air should be 
28°-30° F. below the outside air tem- 
perature. (If the weather is humid, the 
temperature differential is less.) 

If the temperature of the air coming 
out of the register is right, your system 



Left: A quick check of A/C 
system pressures can be 
made with this inexpensive 
pressure gauge. Available in 
most auto parts stores, the 
tester resembles a tire 
gauge. Right and above: A 
sight glass, found on some 
systems, checks refrigerant 
level and aeration. 



is doing its job. If the system is blowing 
cool but not-cool-enough air, make a 
pressure check. 

To check system pressures, you need 
a pressure gauge. Although pros have 
elaborate equipment, they also use 
inexpensive testers in the $8-$20 range 
for quick checks. Such testers, sold in 
auto parts stores, can be used on any 
system with Schrader (tire type) test fit- 
tings. All U.S. cars except a few Ford 
and AMC products have these fittings. 
The inexpensive testers resemble tire 
gauges and are used in the same 
way. 

Locate the two pressure test fittings, 
which are usually in one of three 
places: 

1. On many cars they're on or near 
the compressor. 

2. You might also find them in the 
tubing that connects the condenser, 
compressor and evaporator. (The evap- 
orator is a box-shaped part that is found 
in the dashboard ductwork or protrud- 
ing from the firewall side of the dash- 
board ductwork.) 

3. They might also be found on the 
accumulator, a cylindrical part found on 
some systems. 

The A/C has high- and low-pressure 
fittings. On a few older Ford and 
Chrysler products, you may find three 
fittings, two of which are for low pres- 
sure. On these Fords, measure pres- 



BUBBLES 



FOAMY 



CLOUDY 




sure at the fittings nearest the com- 
pressor. On Chrysler products with 
three fittings, ignore the one on the cyl- 
inder head of the compressor. 

Remove the screw caps from the fit- 
tings, run the engine at fast idle, and 
turn on the A/C, setting the controls as 
you did for a temperature check. After 
allowing five minutes for the system to 
stabilize, take your pressure readings. 

Compare the readings with factory 
specs, which can be found in a general 
service manual. Typically, you should 
get a reading of about 140 p.s.i. to 250 
p.s.i. on one fitting, and 24 to 35 p.s.i. 
on the other fitting. On some Fords the 
low-side reading may be as low as 1 0 to 
20 p.s.i. Again, to be sure, you'll have 
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Many GM cars are equipped with a compressor clutch fuse that more below specification, the system has lost refrigerant. A 

will prevent the clutch from engaging if it fails. Connect a minor loss of refrigerant is quite likely with cars that are at least 

Jumper across the B- and C terminal of the holder to test for a three years old. The loss is the result of normal leakage. Adding 

bad fuse. If the compressor runs, fuse was defective. refrigerant will improve performance. 



to compare your results to specs. When 
ambient temperatures are high, expect 
the system pressure to be near the high 
end of the range. 

If both readings are 15 percent or 
more below spec, a minor loss of refrig- 
erant gas is indicated. This is quite like- 
ly with cars at least 3 years old. The 
minor loss is the result of normal leak- 
age over the years. Adding some refrig- 
erant should restore the usual perfor- 
mance. 

Before you do this, however, double- 
check the sight glass. Many older sys- 
tems and some current ones have a 
sight glass — a little window in the 
refrigerant tubing. The sight glass is 
usually on the receiver, a cylindrical can 
connected to the condenser by tubing. 
Don't confuse the receiver with the 
similarly shaped part called the accu- 
mulator, which is used on many current 
models and is connected by tubing 
to the compressor. The accumulator 
doesn't have a sight glass. 

With the system running for five 
minutes, look at the sight glass. If the 
system has a cycling compressor, a 
small amount of bubbling in the sight 
glass is normal during an off-to-on 
cycle. You can tell if your system has a 
cycling compressor by watching the 
front compressor clutch. If it's a cycling 
system, you'll see the clutch disengage 
and engage periodically once the sys- 
tem has stabilized. After the clutch 
engages, however, the bubbling should 
stop until it cycles off again. 

If the system is the type that does not 
cycle the clutch, you should see no bub- 
bles. If you see continuous bubbling 
and performance is just so-so, the sys- 
tem is low on refrigerant gas. 

If the system doesn't have a sight 
glass and you don't have gauges, you 
can check some A/C systems for refrig- 



erant loss with your hands. Just grasp 
the refrigerant tubing where it disap- 
pears into the ductwork, one hand on 
the thick tubing, the other on the thin 
tubing. 

With the system running, the thick 
tubing should be somewhat cooler than 
the thin tube. If the thin tube is colder 
than the thick one, feel the thin tube 
about a foot farther away, toward the 
compressor. If it's warm, the system is 
probably low on refrigerant. 

This test can't be performed on all 
A/C systems, but it is useful on many of 
the recently produced cycling-clutch 
systems. 



Adding refrigerant 

There are many do-it-yourself kits for 
adding refrigerant, and they come with 
complete instructions. Just be sure to 
connect the hose from the refrigerant 
can to the low-pressure test fitting. On 
most GM and Ford products, the hose 
in the kit will thread only onto the low- 
pressure fitting, so you can't make a 
mistake. 

Hold the can upright while the sys- 
tem is running. Rub the can with your 
hands or place it in a pan of warm tap 
water (no hotter than 125° F.) to speed 
flow into the system. If the 13- to 16- 
ounce refrigerant can included in the 
typical kit raises pressures to nearly 



A typical do-it-yourself re- 
frigerant charging kit in- 
cludes a small can of refrig- 
erant, a charging hose and a 
dispensing valve. The charg- 
ing hose must be connected 
to system's low-side charg- 
ing valve. A pan of warm 
water (less than 125" F.) can 
help move refrigerant. 
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With the engine run- 
ning at fast idle, A/C 
system at maximum 
setting, and all doors 
and windows closed, 
let system stabilize 
for Bve minutes. Then 
take the temperature 
reading at the center 
vent. Air temperature 
should be about 28° to 
30° below the outside 
temperature during 
normal conditions. 



normal, you may add a bit more to the 
system with a second can. Check pres- 
sures as you go along and stop adding 
refrigerant when low-side readings are 
within spec and high-side pressures are 
over the minimum. Whenever you stop 
charging with refrigerant (either for a 
pressure test or because you're fin- 
ished), shut the dispensing valve on the 
refrigerant can first, then disconnect 
the hose from the test fitting. 

If the addition of refrigerant restores 
performance for only a brief period, you 
may have a bad leak in the system. Let 
a pro check it. Do the same if the pres- 
sures are low on a relatively new car. 

Ductwork problems 

If the system passes pressure and 
other tests, but the air from the regis- 
ters is warm, perhaps the problem is in 



the ductwork. Operate the temperature 
control lever and see if there is any 
change. If not, turn off the A/C and turn 
on the heater. See if operating the tem- 
perature lever makes any difference in 
heat output. If not, perhaps the flap 
door it controls is stuck. Or the cable 
may have come off the flap door (which 
mixes heated and cooled air). On some 
cars, you can reach the cable connec- 
tion at the flap door under the dash and 
check, freeing up a stuck flap or recon- 
necting the cable. 

If there is no substantial volume of 
air flowing through the registers, the 
blower may not be working. Sometimes 
the problem is as simple as a blown 
fuse or two. Or, it could be in the fan 
switch, which is easy to remove for 
testing and replacement on many late- 
model cars. Even the blower motor is 



easy to change on most late models. 
Test the blower by hot-wiring it directly 
to the battery with jumper cables. 

A/C won't come on 

If the A/C won't come on at all, a 
common reason is that the refrigerant 
has leaked out and a low-pressure pro- 
tection switch has opened to keep the 
compressor clutch circuit from activat- 
ing. With the system off, pressure in a 
high or low fitting should be at least 60 
p.s.i. If not, have a pro recharge the sys- 
tem. If the pressures are normal, check 
the fusebox for a blown fuse and the 
compressor for a loose electrical con- 
nection. 

On many GM cars (late 1971 through 
1976 except Vega and Chevette, plus 
1 977-78 Toronado-Eldorado), there is a 
compressor clutch fuse that can prevent 
the clutch from engaging if it fails. Pull 
the fuse out of its holder and connect a 
jumper across the B- and C -terminals of 
the holder. If the compressor now runs 
when the system is turned on, the fuse 
is defective and should be replaced. 
This fuse is supposed to blow only 
when system pressures are very low, 
but it may also fail if engine compart- 
ment temperatures get too high. 

It may take special training and 
equipment to do a thorough job of A/C 
diagnosis and repair, but as you can 
see, there are a lot of things you can do 
with only a small investment in time 
and money. IM 
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Frame 
Pictures 
In 

4 Easy Steps! 




STEP 2 



Glue And Clamp Sides 

After you've cut your frame to size and glued it. put the 

clamp corners on the frame corners and tighten the nuts. 

The clamp squares itself and holds the frame at the right 

tension, so that the glue will set properly. 

Our heavy-duty system will clamp any frame from 3"x 5" 

up to 4 ft. x 4 ft. accurately and easily. Instructions 

included. 

A48 - Framing Clamp ONLY S24.95 




Cut Keyhole For Flush Hanging 

Here's a clever way to set flush mounted, ever-straight 
pictures. Use this router bit to cut a keyhole into your frame 
Slip the keyhole over a nail or screwhead and slide along the 
slot to lock in place. Slot is V 4 " wide; keyhole is %" diameter. 

6700 - Keyhole Router Bit ONLY $16.95 

You Can Order Tools By Phone: t * — 

T[1n\ Call TOLL FREE SB 
1-800-321-6840 




STEP1 



Cut Frame To Size 
With A 

Professional Miter Saw 

The light saw suspension lets you cut even thin molding 
without tearing. The cutting edge is hardened and very thin for 
accuracy with little waste. 

Has both a depth of cut adjustment and a right/left length stop 
for duplicating cuts. Detent stops lock at 22y 2 °, 30°. 36°. 45°, 
and 90° ; so you can even cut 5, 6. and 8 sided frames! 
Table length: 17 3 < 4 ". Cuts up to 6 3 / 8 " at 90°. 4%" at 45° and up 
to 4' ,■■„" deep Saw is 22" Instructions included. 

LN264 - Pro Miter Saw ONLY $99 

LN626 - Spare Blade $10 




STEP 4 



Lock Artwork In Place With 
Brad Driving Pliers 

Don't crack your glass or mar your art by trying to hammer 
brads in at an impossible angle! Use our brad pliers to squeeze 
brads into your molding. 

A rubber cushion protects your frame as you squeeze. For all 

moldings up to 3 5 8 " wide and 1 3 / 4 " deep. 

A500 - Framer's Pliers ONLY $19.95 



Ohio Residents Call: (216) 831-6191 

OUR GUARANTEE — 

If you are not entirely satisfied with 
any purchase, you may return it 
within 90 days for a full refund of 
your purchase price. Send it back 
with your name and address and the 
one word, "REFUND". 



LEICHTUNG%y 

•THE Workbench People"! 1 ! b 

4944 Commerce Pkwy. a 883PM 
Cleveland, Ohio 44128 • Phone (216) 831-6191 



Yes, Rlc Leichtung. please send me: 

LN264 Pro Miter Saw(s) (5) S99 

LN626 Spare Blade(s) (5> $10 

A48 Framing Clamp(s) @ $24 95 

6700 Keyhole Bit(s) @ S16.95 

A500 Framer s Pliers @ $19 95 

Shipping. Handling, Insurance 
Ohio Residents Add 6' ,% Salef Tax _ 
TOTAL . 

METHOD OF PAYMENT: 

□ Check Enclosed □ MasterCard □ VISA 
Card » 



$3.50 



□ Enclosed is $1 00 
Please send your 
full-color 1983 
Catalog of Fine 
Tools PLUS all 
catalogs and new 
tool bulletins FOR 
THE NEXT TWO 
YEARS. 

□ Send my catalog FREE with 
my frame tool order 

Good Thru 



1983 
fine 
Ibol 
Calalcw 



Name 



City 



_Address 



State- 



Zip. 



LEICHTUNG&u 

"THE Workbench People "J b 



4944 Commerce Pkwy. #883PM 
Cleveland, Ohio 44128 
Phone (216) 831-6191 



THE 

PM GARAGE 




Self-cleaning 

Fog and driving lights are always a con- 
siderable source of help on stormy 
nights — until the lenses become cov- 
ered with slush or some other variety 
of road grime. 

Deco International has considered 
the problem and now offers a new kind 
of all-weather driving light. The unit is 
equipped with its own electric wiper 
and spray washer which can be operat- 
ed from the driver's seat at the touch of 
a toggle. 

Deco offers drivers a choice of fog or 
driving light patterns with either a clear 
or amber lens. 

Each type of light is powered by a 
Halogen H-3 55-watt bulb. The lights 
are supplied with all mounting hard- 
ware, instructions and a protective lens 
cover. 

The lights which I tested performed 
quite well, but they will cost about 
$100 each. 




Wiper and spray washer are built into 
driving lights from Deco International. 

Additional information is available 
by writing directly to Deco Internation- 
al. 12612 Osborne St.. Pacoima. Calif. 
91331. — Joel Breault 



Cuts like crazy 

I still don't understand how these scis- 
sors work, but they cut an incredible 
variety of things: fiberglass cloth, sheet 
metal, plastics, leather, coolant and fuel 
line hoses, even a penny. One blade 
has a file-like surface that continually 




Stainless-steel scissors for garage work 
cut almost anything that needs cutting. 

resurfaces the other blade. The blades 
are offset to provide leverage. 

The scissors cost $6 at auto parts 
stores and are distributed by S&G 
Tool-Aid Corp., 43-53 East Alpine St., 
Newark. N.J. 07114. — Paul Weissler 




Wheels designed with intricate recesses 
can be cleaned easily with Lug Scrubber. 

Just the thought of jamming my fingers 
when I clean around the lug nuts on my 
minitruck makes me cringe. Now, I 
avoid the pain by using Rally-Mag Car 
Products' Lug Scrubber. The hand- 
sized plastic tool has different brushes 
on each end. Dip the tool into soapy 
water, slip the end with interior bristles 
over the lug nut and scrub. Use the oth- 
er end on recessed areas. Lug Scrubber 
is $7.50 at auto parts stores. Write the 
maker at Box 1274, Newport Beach, 
Calif. 92663.— Joel Breault 
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Choke chiller 

One problem in servicing your car's 
automatic choke system is to recreate 
either cold-start or extreme engine 
operating conditions. You may have to 
wait hours for the engine to cool down 
to get cold-start symptoms. Kent- 
Moore's Model J34024 Choke Tester 
works with standard compressed air 
systems to instantly heat or cool choke 
and carburetor components. The noz- 
zle shoots out heated air from one end, 
or chilled air from the other. The tester 
is $79.50 from Kent-Moore Tool Div.. 
28635 Mound Rd., Warren, Mich. 
48092.— Cliff Gromer 



Aim-it-yourself 




New tester cools a hot choke or heats a 
cold choke for testing without waiting. 




Adjust vertical aim of your headlights at 
borne with a device that costs only $13. 

The cheapest professional headlamp 
aimer costs about $200. Now, do-it- 
yourself aimers are $12.95 at auto 
parts stores. There's one model for 
round lamps, a second for rectangulars. 
Each has a bubble level. Place it on the 
ground in front of the car and preset 
the tool to compensate for floor slope. 
Then hold it up against the lens and 
turn the vertical aim adjusting screw 
until the bubble is level again. The 
maker is Hopkins Mfg.. 428 Peyton, 
Emporia, Kan. 66801. — Paul Weissler 
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WORKSHOP MINICOURSE 

(Continued from page 46) 

transported from fingertips to work 
surface is probably the biggest reason 
for those ugly white spots on shop- 
made furniture. 

Glue left on a wood surface acts as a 
sealer. This means that the stain won't 
penetrate the wood wherever glue has 
been allowed to remain. The white spot 
that results is, pure and simple, the 
mark of a novice woodworker. 

The trick I use to keep my hands free 
of glue is to put a pile of sawdust, gath- 
ered from below my table saw, in a 
convenient spot on the workbench 
before starting a gluing session. Then, I 
repeatedly go to the pile, scoop up a 
handful, rub the sawdust between my 
hands and discard it in the shop trash 
barrel. 

The dust acts just like a blotter and 
keeps my hands clear of spot-produc- 
ing glue. 

The points covered in this and my 
previous column focus on working with 
white (or carpenter's) glue — the glues 
that most home-shop workers are likely 
to use. 

Both of them produce fine results 
when used properly. The best way to 
ensure doing just that is by reading the 
glue manufacturer's instructions on the 
label. m 



WET WIPE 




Next, sand the surface smooth, using 
120-grit sandpaper. Test to see if any 
glue remains by dampening with water. 



On sample board, surface to left of line 
had glue chiseled off. On right, it was 
removed with damp rag while glue was 
wet. Edge was then stained. It's obvious 
which method removed all of the glue. 




Carefully inspect finished projects for 
glue spots before staining. Here, a dab of 
white glue on pine, inside the marked cir- 
cle, is just about invisible. 



If you do miss such glue spots on a sur- 
face, here is what the piece will look like 
after staining. Such imperfections are 
evidence of careless workmanship. 





COPPERHEAD 
MORE BITE 
IN EVERY BARREL. 



No matter what kind of airgun you shoot, or where you shoot it, Crosman Copperhead® 
ammo can improve its performance. Copperhead® BBs are the roundest BBs you 
can buy. No flat spots, no burrs. And their bright, hardened copper plating keeps 
them that way during shooting. Copperhead® pellets, designed for 
aerodynamic efficiency and accuracy, come in unique, easy-to-use Belt 
Paks!" They're available in both .177 and .22 calibers. Copperhead 
Powerlets® the most reliable name in CO2 airgun power, fit all Cros- 
man CC^airguns. And virtually all other brands, too. Crosman 
gives you more to shoot for. And, thanks to Copperhead® ammuni- 
tion, more to shoot with. Look for 
it, wherever airguns are sold. 

*\ IN AMERICAN AIR POWER. 

Crosman Airguns, 980 Turk Mill Road, Fairporl. N.Y. 14450 
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What a grabber 

Called the Fish Grabber, this tool is the 
best that I've ever used for snaking 
electrical wires through walls. 

The plastic-encased wire loops ex- 
pand inside the wall to provide a target 
for the fish tape's hook end. It costs 
$44.95 postpaid from Comtec Indus- 
tries, 226 Robbins Ave.. Rockledge. Pa. 
19111.— H.W. 





Fish Grabber is about 5 feet long. As the 
handle is retracted, the loops expand. 



Insert the Grabber into the wall and 
expand the loops. Then, snake your fish 
tape in until it catches a loop. Return to 
the Grabber, close the loops and finish by 
pulling the wire through. 



Economical drum sanding 

Some time ago, PM reader Dave Peter- 
son brought Singley sleeveless drum 
sanders to my attention. 

With these drums, you cut standard 
sheet sandpaper to fit the drum, rather 
than buying expensive factory-made 
sleeves. 

In addition, the drum's sponge rub- 
ber backing protects the sandpaper for 
longer wear. The manufacturer offers a 
wide number of fittings for use on a 





Sanding drums come in four diameters 
(left to righty.l-, 3-, 2'A- and 2-in. dia. All 
drums are 3 in. long. The key tool in fore- 
ground secures the paper to the drum. 



With the abrasive paper wrapped around 
the drum and tucked into the slit, you 
slide the key into the oblong opening and 
then rotate to tighten the paper. 



drill press or lathe, or in an electric 
drill. 

At Dave's suggestion, I tried the 
drums and found them to be a thor- 
oughly satisfactory method of lowering 
my ever-increasing sandpaper costs. 

For more information and a price list, 
contact the Singley Specialty Co. Inc., 
Box 5087-PM. Greensboro. N.C. 
27403. — H.W. 



Ein gutes electrical knife 

This precision German-made tool is the 
best electrician's knife I've ever worked 
with. 

The tool sports a pushbutton blade 
and a convenient electrical screw size 
slotted driver at the blade's end. My 




To use the knife, simply depress the but- 
ton on the side of the case (top). The 
blade pops out and locks in place. 

favorite feature is the serrated blade. 
With this cutting edge, it's almost 
impossible to cut through wire strands 
when stripping the insulation. It costs 
$12.95 plus $1.50 for postage and han- 
dling from Big Three Promotions Inc., 
242 West 26th St.. New York, N.Y. 
10001. — H.W. 

UPDATE 

We wish to clarify a misleading passage in 
our story Problem Concrete: Answers To 
The 1 7 Most- Asked Questions About Patch- 
ing (page 112, June '83), brought to our 
attention by the Portland Cement Assn. 
(PCA). 

Our instructions for filling a crack in the 
outside of a basement wall called for chip- 
ping out an area V* in. wide by Vz in. deep 



CHIP OUT AREA POLYURETHANE OR 

1 12" DEEP x 3/4" WIDE SILICONE SEALANT 




EXISTING CRACK 



ALUMINUM FOIL OR 
WAX PAPER 



around the crack, lining the chipped -out 
area with aluminum foil or waxpaper and 
then filling the lined crack with polyure- 
thane or silicone masonry sealer. 

Refer to the drawing above, based on 
PCA's own illustration, for the right tech- 
nique. Note that the bondbreaker lines only 
the base of the chipped -out area. M 
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PM OWNERS REPORT: 



BY MICHAEL LAMM west coast editor 



V W SCIROCCO 



MICHIGAN FARMER 



OHIO PRICING MANAGER 



CALIFORNIA OIL WORKER 




TEXAS 
EXECUTIVE SECRETARY 




NEW YORK 
SALES ADMINISTRATOR 



feuAAs idiot 

TEXAS COMPANY MANAGER 



CALIFORNIA PROGRAMMER 



Owners love the styling 
and handling, but would 
like to see more power. 

Volkswagen launched its ponycar in 
1974 and has sold over 600,000 
since then. 

The second-generation Scirocco with 
its new skin, pictured here, bowed 
at the Geneva auto show in March 
1981. And, earlier this year, VW 
introduced its Wolfsburg-Edition 
Scirocco, which has a more powerful, 
1.8-liter Four and other improve- 
ments (see Imports & Motorsports, 
page 10). 

The 1 .8 is rated at 90 hp, which is 16 
hp more than is available from the 1.7- 
liter engine under the hoods of the 
1 982 Sciroccos owned by drivers in this 
survey. That's precisely why "more 
engine power" was the cry of these 



PM photos: Bill Ashe 




The four horn buttons are for thumbs, but 
they're tricky to use when turning. 



owners who purchased their Sciroccos 
last year. 

In terms of handling, however, the 
Scirocco still sets the standard in its 
class (see Scirocco: Still The Car To 
Beat, page 106, April '82). The Scirocco 
is, without a doubt, a driver's car. That 
in mind, we wanted to find out just 



what drivers think of it — how it 
impresses them once they've had a 
chance to live with it. 

First, from a Tennessee electrical 
engineer: "I bought my Scirocco for 
overall design, performance, economy 
and comfort — all a good value, I feel, at 
just under $12,000. Quality is far supe- 
rior to any American car I've owned. 
The Scirocco is well engineered, with 



A NATIONWIDE SURVEY 

BASED ON 1,059,624 
OWNER-DRIVEN MILES 



no rattles, ill-fitting panels or paint 
blemishes." 

A California attorney, aged 26, told 
us: "A friend owns one and recom- 
mended the Scirocco. I wanted a sport 
coupe that handles well, delivers good 
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ONLY 

a day to 
RE-SIDE 
YOUR 
HOME! 




DO YOU HAVE 

WHAT IT TAKES 
TO START AT 

^SOO 00 



gas mileage and is sharp looking. I'm 
getting 25 to 28 mpg around town and 
34 mpg on the freeways. Now that I've 
put 4,300 miles on the car, I find it sol- 
idly built, good handling, economical 
and very pleasing to look at." 

One owner told us he hated the 
upshift light (which lets the driver 
know just when he should shift to the 
next higher gear for maximum fuel 
economy) because "I hate to lug the 
engine." 

An Alabama postal carrier reported: 





The seats give good support. Leather is 
available in the new Wolfsburg Edition. 

"I liked the styling of the Scirocco, and 
I've always had good luck owning other 
VWs — never any problems. I've had no 
mechanical troubles with this car, 
either. Quality is excellent. Everything 
fits, no rattles. I also appreciate the full- 
sized spare tire. Among my dislikes: 



mm 




The 1 . 7-liter Four, shown here, was re- 
placed with a 90-hp 1.8 last spring. 

price, and the transmission is hard to 
speed-shift. Good front seats. Good 
support, although they're a little hard to 
get into and out of." 

The Scirocco uses Recaro-type front 
buckets, which give lateral support via 
wings on the sides. These wings make 
it hard for some people to slide in and 
(Please turn to page 52) 
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Don't pay a fortune to have your 
home re-sided. Do it yourself and 
save 2/3! 

If you can drive a nai I and cut on 
a straight line, it's a snap! 
Aluminum Industries (America's 
leading mail order siding com- 
pany) will send you a complete kit 
of vinyl, aluminum or steel siding 
— your choice of 22 colors — 
everything you need, right down 
to the nails and tools. 

Easy-pay with an FHA Home 
Improvement Loan or our own 
interest-free $7.00 a week plan. 

Make Big Money, Too 

Once you've done your own 
home you're automatically qual- 
ified to be an Aluminum Industries 
dealer. When friends and 
neighbors admire your home and 
learn of the money you saved, 
merely sign them up, making up to 
$1 ,000 per order . . . even more if 
you install for them. 

Send for exciting money- 
saving, money-making details 
without obligation. Mail coupon 
today. Easier yet, call toll-free 
1-800-643-9904 right now. 



Mail this coupon or call 

1-800-643-9904 
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ALUMINUM INDUSTRIES OF ARKANSAS, DEPT.PM-83 

300 Phillips Rd North Little Rock. AH 72117 
Yes. rush me full details No obligation, no salesman 
will call. 



Print Name- 



City. 



_State_ 



-Zip- 
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Most Tulsa Welding 
School Grads Do! 

In fact, the first paychecks for students 
who graduated in the first four months of 
1981 and went to work welding . . . 
ranged from a low of $793 to a high of 
16,846. This is a yearly salary range from 
*9,516 to $82,152. Worldwide 
construction and pipeline firms compete 
for our graduates. Full course is only 16 
weeks (others as little as 10 weeks). 
There are more jobs open throughout the 
U.S. — and the world — than there are 
qualified welders. 

Tulsa Welding School, established for over 
30 years, is recognized for the quality of 
its graduates throughout the world. Do 
well at T.W.S. — work hard — and your 
income as a welder can be higher than 
many college graduates. 



OF YOUR FUTURE . . . 

Call Toll Free 1-800-331-2934 
In Oklahoma, call (918) 587-6789 

...OR FILL L\ AND MAIL TODAY! 
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Admissions Director 
TUlsa Welding School 
P. O. Box 9829 
Tulsa, OK 74157 

We'll send you a complete course catalog 
plus job list and pay at which recent grads 
have gone to work 



ADDRESS . 



ZIP . 



. PHONE (_ 



-)■ 



Area Code 
Accredited Member lit Nat I AjWX i >t Trade and 
technical Viwor, Apprmcd for \clt-nn Training 




OWNERS REPORT: SCIROCCO (Continued from page 51) 



out of the car. Once they're in, though, 
most appreciate the seats. Yet 9.5 per- 
cent of the owners we queried said 
they'd like these seats changed to 
something more conventional. 

A retired California schoolteacher 
talked about his Scirocco in these 
terms: "I've owned over 40 imported 
cars during my driving career, includ- 
ing a gull-wing Mercedes, Bentley, 
Aston Martin DB2, Porsche speedster, 
four Alfas and a '79 Scirocco. In many 
ways, this Scirocco is my favorite. It's a 
balanced car which does everything 
well. 

"Front comfort is excellent with 
those supportive seats. I bought this car 
for its handling, looks, quality work- 
manship and fuel economy. I have no 
complaints, but rear legroom is typical 
of a 2+2: minimal." 

Here, again, is a point brought up by 
a few owners. When VW engineers re- 
styled the Scirocco, they added 6.5 
inches to overall length. None of that 
stretch, though, went into legroom. It 
all ended up toward luggage space and 
front overhang. Most owners realized 
beforehand that this car's rear seat is 
strictly for occasional use. However, 7.1 



percent yearned for greater rear leg- 
room. 

Most owners, too, tended to be 
young. A New York secretary, aged 22, 
noted: "The Scirocco is honestly a ter- 
rific car. I do feel, however, that, given 
time, VW will refine it after this year's 
restyling. I loved the old version, but 
this year's car suits my taste even bet- 
ter. I prefer the rounder, smoother look. 
The ride is fabulous. It also tolerates 
the potholes of Manhattan quite well. 
For a small car, interior comfort is ter- 
rific. I feel, though, that the seats are 
too stiff and that the ventilation system 
makes too much noise." 

Handling received excellent reviews. 
An Alabama pathologist: "Marvelous 
all-weather handling with fwd. It really 
sticks to the road, especially at high 
speeds. Good fuel economy, too, with- 
out that usual "tin box' feeling. Enough 
storage space to be an only car, as 
opposed to, say, the RX7. Fit and finish 
comparable to the Japanese and superi- 
or to any U.S. model I examined. Even 
so, the car was delivered with a faulty 
smog valve, which caused the engine to 
idle poorly. The dealer repaired this at 
the 1,000-mile check and I've had no 



problems since. I find the steering a bit 
heavy at low speeds, and the styling 
seems mediocre compared with the 
previous model. I'd like to look at the 
Renault Fuego turbo, which wasn't out 
when I bought my Scirocco." 

Yet styling came through as the main 
reason for purchase. Scirocco owners 
tend to be design-conscious, and that's 
no surprise. However, one design fea- 
ture irked some owners, like a self- 
employed Floridian who gives vent to 
his feelings about the Scirocco's single, 
centrally mounted windshield wiper. "I 
hate that damned wiper. Due to the sin- 
gle blade, the arc isn't complete. It nev- 
er totally clears my [the driver's] side." 
We heard that same lament from 7.1 
percent of our owners. 

Another complaint had to do with 
general lack of interior space. A Califor- 
nia dispatcher summed it up for anoth- 
er 7.1 percent by saying, "Overall inte- 
rior dimensions leave a lot to be 
desired. The seats are difficult to get 
into and out of, there's no headroom 
front or rear, the instrument -panel con- 
trols are hard to reach, and I miss the 
old wind wings." 

Still, these complaints paled when 
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viewed against the generally rave 
reviews most owners give this car. An 
Illinois fuel-injector lab technician, for 
example, glows: "I worked as a VW 
mechanic for nine years and fell in love 
with the first Scirocco I drove. I'm even 
more impressed with this second gen- 
eration. Even at $12,000, it's the poor 
man's Porsche and should be driven as 



such for maximum enjoyment." 

A California manufacturing manag- 
er: "I'd owned a 1977 Scirocco previ- 
ously. In my opinion, VW has refined 
virtually all the items I thought needed 
refining, making the second-generation 
Scirocco a super all-around automobile. 
Quality is superb, paint is impeccable, 
no misalignments, nothing loose, and 



drive-train reliability can't be beat. In 
terms of handling, performance, style, 
design, workmanship, fwd and engi- 
neering, the Scirocco is an all-around 
great car that provides the full spec- 
trum of utility, looks and driving plea- 
sure. Would I buy another one? You 
bet — unless I can afford a Porsche 944 
or 928!" PM 



SUMMARY OF 1982 VOLKSWAGEN SCIROCCO OWNERS REPORTS* 



Total miles driven 1,059.624 

Average miles per gallon: 

In town 28.3 

Long trips 35.6 

Transmission choices: 

Manual five-speed 97.2% 

Automatic three-speed . . 2.8 

Why did you choose the Scirocco? 

Styling 64.3% 

Economy 37.9 

Performance 28.0 

Handling 27.5 

Past experience 16.5 

Specific likes: 

Styling 62.6% 

Handling 59.2 

Economy 52.3 

Performance 35.1 

Comfort 32.8 



Specific dislikes: 

No complaints 22.7% 

Shifts poorly 8.1 

Needs more rear 

legroom 7.6 

Single windshield wiper . 7.6 

Seat shape/style 7.0 

What changes would you like? 

More engine power 10.7% 

No changes 9.5 

Better seat shape 9.5 

Better windshield wiper 7.1 

More headroom 7.1 

More rear legroom 7.1 

Workmanship opinion: 

Excellent 65.0% 

Good 31.7 

Average 3.3 

Poor 0.0 

Comfort opinion (front seats): 

Excellent 67.8% 

Good 25.1 

Average 6.6 

Poor 0.5 



Comfort opinion (rear seats): 



Excellent 4.2% 

Good 15.0 

Average 31.7 

Poor 49.1 

Had any mechanical trouble? 

No 69.9% 

Yes 30.1 

What type of trouble? 

Fuel induction system. . . 18.2% 

Air conditioner 12.7 

Transmission 10.9 

Electrical system 10.9 

Clutch 7.3 

Shifter 7.3 

Dealer repairs satisfactory 7 

Yes 69.0% 

No 31.0 

Dealer service opinion: 

Excellent 31.7% 

Good 43.9 

Average 17.1 

Poor 7.3 



Number of vehicles owned: 

Scirocco only 39.1% 

Two cars 44.1 

Three cars 12.8 

Four or more cars 3.9 

Makes of other cars owned: 

Volkswagen 29.4% 

Chevrolet 12.8 

Buick 9.2 

Ford 8.3 

Oldsmobile 8.3 

Age distribution of owners: 

15-29 years 45.5% 

30-49 years 45.0 

50-plus 9.6 

Would you buy another Scirocco? 

Yes 83.7% 

No 16.3 

Would you buy another VW prod- 
uct? 

Yes 88.9% 

No 11.1 



'Percentages might not equal 100% due to rounding or insufficient data. 



Tinactiri for Athle 
We're fast 
on your feet. 

Tinactin goes to work the minute 
it touches your foot. Starts immediately 
to kill the fungi that cause that itching, 
burning and soreness. Used as directed, 
Tinactin actually cures athlete's foot. 

Get the remedy more doctors, pharmacists 
and podiatrists recommend than any other. 
Get Tinactin. And get rid of athlete's foot. 




6 1983, Schering Corporation 




0405-2717 
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STRIKING BACK AT 

LIGHTNI 

The traditional lightning rod may bef*on the 
as science improves on Ben Franklin's inve 

BY DENNIS ESKOW science editor 

Like a terrible bolt from Thor, the Finger of 
bright light sizzles down to the scrubby New 
■ Mexico desert from a dark cloud hanging low 
in the sky. It looks like lightning, but it's no act of God 

"Think of it as Ben Franklin's kite, 1980s style," 
says Charles Moore, New Mexico Tech's eminent 
lightning researcher. "We use a little rocket instead 
of a kite, but the rest of the experiment is much the 
same." The experiment consists of a wire that is 
grounded and hooked to the body of a French Rug- 
gieri rocket, a yard-long vehicle with a metallic tip. 
When shot about 1,000 feet into an electrically 
charged cloud, the tip of the rocket carries the 
base of the cloud's negative charge down to the 
positively charged earth. A stroke of labora- 
tory "lightning" is induced. 

In the war against lightning's destruc 
tion, scientists have launched about 80 
rockets from New Mexico Tech's Irv 
ing Langmuir Labs. And they've 
set up scores of experiments 
in a search for the perfect 

lightning rod. Their ^ . Rocket tethert to earth by wire is 

_ 3 3 . f fired into a cloud to induce a lightning 

findings promise to jn experiments that have raised 

create a lot of questions about the effectiveness of 

static in the traditional lightning rods. Actual 

rocket is shown in the inset photo. 







lightning protection industry, especially since 
Moore has branded the current-day lightning 
rod inadequate. 

"Some of our experiments show that the ^ 
only thing the pointed rod protects is itself," \ 
Moore says. "When Ben Franklin flew his 
kite, he correctly observed that the pointed V 
metal object, when grounded, would draw off 
a local charge from the surrounding air." But, 
Moore adds, Franklin didn't realize that the 
rods can work so well as to disrupt the electric 
field around themselves, causing the bolt to 
avoid them and hit a few feet away where it can 
do tremendous amounts of damage. Insurance 
industry figures indicate that more than $100 
million in lightning damage is done every year. 
And the National Safety Council reports an 
average 100 deaths per year from lightning. 

Other scientists and lightning experts agree 
with Moore about the failure of the traditional 
lightning rod, although their reasons differ 
somewhat. Whatever the reason, the dissi- 
dents are growing more visible as we learn 
more and more about lightning. 

Lightning is basically the jumping of a spark 
between two highly energetic plates of oppo- 
site charge. What creates the charges is still 
open to debate. But the mechanism by which 
a lightning bolt is created seems to have been 
completely unraveled. 

lb generate a lightning stroke, nature can 
use a cloud that's predominantly positive 
or predominantly negative. Generally, the 
bottoms of thunderclouds are negatively 
charged, meaning that electrons are flying 
about them free of atoms and fast enough to 
knock off electrons from any atoms they hit. 

Meanwhile, the earth's natural charge is 
predominantly positive. In a storm, charges 
build up with corresponding speed in the 
ground and the cloud. Thus, as a negatively 
charged cloud darkens the earth, a positive 
charge builds up and creeps along the ground, 
following the cloud as it moves. Why 
this happens is not clear, but the fi 
that it happens is very well established. 

Like a poltergeist, the positive charge 
creeps upward toward the negative. 
But the air is a terrible conductor, so 
the waves of positive charge quickly 
collapse and roll on until they find 
an object— a tree, building or 
even a person— that will let 
them rise a considerable dis- 
tance above the ground. 
Once the positive c 



A typical lightning 
strike is created when 
negative electrons fall 
toward positive waves 
of particles rising 
from the earth (facing 
page). Pointed light- 
ning rod (right) may 
not offer protection. 
It's supposed to draw 
surrounding charges, 
and lightning bolts, 
from surrounding air 
to ground. But if blue- 
green corona builds up 
on the rod too quickly, 
the lightning shifts 
and hits the roof. 



Blunt rods build up 
their coronal discharge 
slowly, making them 
much more reliable for 
drawing strikes from 
cloud to ground. In an 
array of rods (right), 
the corona builds up 
slowly and over a broad 
area, so any lightning 
bolt would be likely 
to hit away from the 
protected building 
altogether. The blunt 
rod concept was ad- 
vanced by Charles Moore, 
whose experiments cast 
doubt upon the pointed 
rod's effectiveness. 



A Dissipation Array 
(right) uses thousands 
of pointed rods spread 
over protected area 
like an umbrella. With 
this device, charge is 
drawn to ground before 
lightning can form. A 
protective corona 
fends off lightning. 



« / 





An early experimental 
I Dissipation Array was ex- 
B posed to heavy Ugh tning 
field at Langm uir Labs 
six years ago. Blow from 
several return strokes 
destroyed array and bent 
one of its rods. 
Dissipation Arrays built 
more recently have out- 
performed all other 
lightning prevention 
devices, with no report- 
ed hits from lightning. 
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CONVERTIBLES 

We drive the current crop, talk to owners of the Mustangs, 

LeBarons and Rivieras, and preview new ragtops on the way. 



BY MICHAEL LAMM west coast editor 




Ford Mustang 

Leading the pack, the Mustang convertible 
is in heavy demand, with Ford anticipating 
a production of 23,000 this model year. 



ile 




It all began when the "last" American convert- 
ible rolled off the Cadillac assembly line in 
1976. Only 200 Cadillac bicentennial ragtops 
were built. And while Cadillac pegged its price at 
$11,049, demand was so great that some of those 
cars left their showrooms for nearly triple that 
amount. Here was, after all, the end of an era. The 
world shed a tear. 

The world, that is, except for a few enterprising 
individuals and companies. From 1977 through the 
early '80s, convertible converters popped up like 
dandelions. They were centered mostly in Califor- 
nia and Florida, but with an aggressive concentra- 
tion in and near Detroit. 

One of the more successful custom convertibles 



became Intermeccanica's Cabrio, built in California 
and based on the current-generation Mustang. Ford 
sat up and took notice but, for the moment, did 
nothing. 

It was Chrysler Corp. that actually resurrected 
the factory convertible. Ailing Chrysler needed a 
shot in the arm and had little to lose. To test the 
market for a factory convertible, Chrysler worked 
with Cars & Concepts, a large Detroit series-custom 
shop, and together they produced a soft-top K-car. 
They showed the prototype in a number of auto 
shows around the country. Result: 3,200 orders be- 
fore Chrysler even knew what hit them. 

For Chrysler, those 3,200 orders were only the 
beginning. Once production started, Cars & Con- 
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Bulck Riviera 

The Rolls-Royce of American convertibles, 
the Riv is a stunning $25,000 package. 




Chrysler LeBaron 

It was the K-Car converts that got 
the ball rolling for the renaissance 
of the ragtop Detroit-style. 



cepts couldn't keep up. Demand outraced every- 
one's dreams, and the factory convertible had made 
not just a comeback, but what amounted to Easter 
in Detroit. 

By the time Cars & Concepts built 11,000 K-car 
ragtops, they and Chrysler decided mutually that it 
might be wiser and more economical if the parent 
company got back into convertible production di- 
rectly. Chrysler began doing so around March 
1982, when it slowly shifted assembly of the 
Dodge 400 and Chrysler LeBaron convertibles to its 
St. Louis plant. 

Meantime, Ford got inspired and decided to let 
Cars & Concepts convert the Mustang. The result of 
that project bowed in November 1982 and, as of 



May 1983, Ford dealers counted 20,000 firm orders 
for Mustang convertibles. Ford plans to produce 
some 23,000 during this model year. 

Also in late 1982, Buick decided to broach the 
upper ranges of the convertible market. Buick con- 
tracted with American Sunroof, headquartered in 
Southgate, Mich., to begin converting Riviera 
coupes into Riviera convertibles. American Sunroof 
also converts GM J-car coupes — the Chevrolet Cav- 
alier and Pontiac 2000, both of which are just now 
becoming available. 

At the moment, the Riviera ragtop tops the in- 
dustry in base price, at $24,960. Next comes the 
Chrysler Town & Country at $15,595, the Mustang 
at $12,467, the Chrysler LeBaron at $10,995, the 
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Chevrolet Cavalier convertible with a 
manufacturer's suggested list of 
$10,990, and finally the Dodge 400 at 
$9,995. Pontiac hadn't released a price 
for the Sunbird convertible, but it'll 
probably be a few hundred more than 
the Cavalier. These figures, of course, 
are all subject to change — up or 
down — even before you read this. 

Interestingly, as convertible volume 
increases, prices tend to drop. In 1982, 
the LeBaron and Dodge 400 convert- 
ibles both carried sticker figures of 
$12,600. Dodge rolled that back by a 
dramatic $2,605 for what's essentially 
the same car. Chrysler now charges 
$1,605 less for the LeBaron. Part of 
those reductions came from cutting out 
one supplier. Cars & Concepts. But you 
have to remember that sheer volume 
accounts for most manufacturing econ- 
omies. On the other hand, the Riviera 
convertible's price rose by nearly 
$1,000 between 1982 and '83. 

I've owned convertibles all my driv- 
ing life, which means 23 years. They 
have included everything from topless 
Model A roadsters to the 1967 Camaro 
convertible that I've driven for the past 
14 years as everyday transportation. I 
currently have three ragtops in my 
garage, so you can see that I take flut- 
tering canvas, bun-toasting bucket bot- 
toms, wind whistles, raindrops falling 
on my pate and the other manifold plea- 
sures of convertible masochism more 
seriously than most. 

Nostalgia, then, had nothing to do 
with my visiting various dealerships to 
check out their latest convertibles. We 
haven't yet seen production versions of 
the newest GM J-car ragtops, but of the 
three cars we did inspect, the Riviera 
looks to have the best execution. Of 
course, for 25 grand it should. What 
distinguishes the Riv conversion is the 



fact that the rear quarters aren't nearly 
so bulky. They don't pinch the rear 
bench to an unnatural narrowness. The 
various MoPars and the Mustang have 
great, fat rear side quarters to contain 
the vertical top mechanism and hydrau- 
lic rams. 

In inspecting the Riviera, I noticed, 
too, that the top bows look more than a 
little like those on my Camaro and Fire- 
bird convertibles. They could almost 
interchange. I asked Fisher Body Div. 
about this, and a spokesman told me 
that while Fisher isn't presently in- 
volved in the manufacture of any GM 
convertible, it does backstop the engi- 
neering process and audits quality. 

A lot of what you pay for in the Rivi- 
era convertible has to do with standard 
equipment. You get power everything, 
including windows and door locks, 
cruise control, leather upholstery, air, 
tilt wheel, the Delco 2000 ETR stereo 
and much more. The convertible's rear 
window is real glass, but I was a little 
disappointed to see the top boot use 
snaps instead of clips or some system 
that leaves bright moldings without 
hickeys. And at the moment, the Rivi- 
era convertible comes only in red or 
white, with red interiors. 

The LeBaron and Town & Country 
soft-tops also offer long lists of stan- 



dard equipment. The LeBaron' s option- 
al Mark Cross package has leather 
seats (as does the T & C), but all Chrys- 
ler ragtops come with air, multiple 
power assists, AM/FM/MX sound sys- 
tem, tilt wheel, speed control, wire 
wheel covers or alloy wheels and travel 
computer. The Dodge 400 convertible 
is essentially the LeBaron stripped. 
Standard engine is Mitsubishi's 2.6- 
liter Four, and you have your choice of 
five-speed manual or automatic trans- 
missions. The rear glass on these cars 
is plastic, which eventually scratches 
and discolors. 

As for the Mustang ragtop, it again 
has a fairly bulky top mechanism. How- 
ever, it does use a no-snap boot with 
stiff vinyl blades that hook into the bot- 
tom of black cockpit body moldings — 
exactly like Chrysler's system of the 
early '70s. The Mustang convertible 
comes in two equipment levels: GLX 
and GT, the GT being the sporty five- 
liter/five-speed version and the GLX 
having more appearance equipment. 

Ford's convertibles are' finished by 
Cars & Concepts, which doesn't do the 
actual top chop, but does install the 
foldable roof. And, like all others, the 
Mustang's chassis is heavily reinforced. 
We'll explain just how in a moment. 

In addition to reinforcements, the 



The Cavalier (right) 
and Pontiac Sunbird 
(opposite page) are 
latest ragtops to 
join list of open 
cars from Detroit. 
Not yet available, 
but expected to be 
in Cadillac show- 
rooms early next 
year is an Eldorado 
convertible by 
American Sunroof. 




CADILLAC ELDORADO 
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PONTIAC SUNBIRD 




Pontiac 2000 Sunbird 
convertible is shown 
with boot in place 
over top mechanism. 
Standard power is 
a 1.8-liter, ohc, 
fuel-injected Four. 



soft-top Mustang has a trim panel 
behind the rear seat where the coupe's 
package shelf used to be. The decklid 
hinges mount to the outside of this pan- 
el, and these exposed hinges detract a 
little from the convertible's sleekness. 

Among the Mustang's standard 
items are full instrumentation, reclin- 
ing vinyl bucket seats, glass backlight 
and power disc brakes. The GT version 
also includes power steering, handling 
suspension, no-slip differential and 70- 
series 14-inch tires. 

The Cavalier convertible uses the CS 
coupe as its starting point, and includes 
the custom interior, power windows, 
power steering, rear stabilizer bar, 
tinted glass and sport mirrors. Trans ax- 
les are a five-speed or automatic. 

Built-in heft 

With any convertible, you worry basi- 
cally about three things: 1. Does the 
chassis flex due to structural weak- 
ness? If so, this could eventually lead to 
loose doors, rattles and sloppy han- 
dling. 2. Are the seals tight against 
wind and weather? 3. Does the car 
have a reliable, simple-to-use top 
mechanism? 

You can check for flexing by a simple 
experiment. You raise the top and all 



windows and then park one wheel up 
on a curb. If you hear scraping or 
groaning or loud clicks from the body 
structure or top mechanism, you know 
you've got some chassis flexing. I'm 
happy to announce that none of the 
Detroit convertibles so tested showed 
any signs of flexing. They're as tight 
and rigid as any sedan. 

Nor did I find any undue wind noise, 
whistles, or leaks at freeway speeds. I 
did not run these cars through car 
washes, which makes another good 
test. But I did check them very closely 



around all rubber seals, including at the 
header and base of the backlight, and 
they were as tight as proverbial ticks. 
So, unlike some of the aftermarket con- 
vertibles we drove two years ago (see 
Hardtops To Raqtops, page 70, July 
'81), these conversions are done with a 
great deal of attention to engineering 
detail. 

Reinforcements 

All current U.S. -produced factory 
convertibles begin life as unit-bodied 

(Please turn to page 1 12) 



Living With A Ragtop 



To find out what it's like to live with one 
of the new Detroit convertibles, we 
spoke with over a hundred owners of Riv- 
ieras, Mustangs and LeBarons and discov- 
ered some interesting facts. For example, 
about three out of four owners had owned 
convertibles before. 

Why did they buy their soft-tops? "I've 
always been a convertible fan," said a Riv- 
iera driver. Other owners mentioned styl- 
ing, fun and just plain madness. 

What do they like about their cars? As 
you would guess, the openness, the styl- 
ing, the sporty look. A Massachusetts an 
consultant put it this way: "This car is very 
popular with everyone who sees it. They 
usually ask if it's really a Mustang and 
think it's cute." 

Of the Mustang owners we contacted, 
the average price they reported paying 
came to $14,043. This, of course, included 
taxes, license and transportation. It ex- 
cluded trade-in allowances. 

We also queried LeBaron convertible 
owners, who paid an average of $15,059. 
And Riviera owners told us they shelled 
out an average of $22,833 — or less than 
factory list. 

As any perambulating fresh-air fiend 
will tell you. you have to put up with a lot 
for the joys of top-down driving. One of 
the Riviera owners told us, "I'd forgotten 
about the wind noise and rattles. I went 
from a practically noiseless closed car to 
this open Riviera. It's been fun, but I've 



got a new Riviera coupe on order now. You 
can't relive the past." 

Nor was a California architect alone in 
commenting, "The rear seat is too small 
for our dog." And several owners of all 
makes of convertibles reminded us of the 
lack of trunk space. 

Ford issued a recall on its earliest 1982 
Mustang convertibles when a protruding 
bolt ripped some of the tops. All damaged 
tops were replaced free of charge. Owners 
also told us about some problems with 
window adjustment. However, they're re- 
paired under warranty. 

"I live in an urban area, where 1 have to 
park on the street. I worry a lot about van- 
dalism," noted a Texas oil scheduler. It's a 
problem. Insurance rates are often higher 
than for closed cars in many areas. 

In terms of general workmanship, per- 
formance, handling, servicing and riding 
comfort (exclusive of noise), convertibles 
seem to be no different from their closed 
counterparts. Workmanship was judged 
good to excellent in all three makes. 

Would these owners buy convertibles 
again the next time? Nearly all of them 
said yes. A few said maybe, but only four 
answered with a definite no. 

Once convertible fever strikes, it's very 
hard to shake. As a Texas compressor 
operator so aptly put it, "1 like to be in the 
wind, to meet women, to buy American. 
When I'm not on my Harley, I like to be in 
my Mustang convertible." — M.Z.. 
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GREAT AMERICAN ACHIEVEMENTS 

Medieval Talents 

Finish A Century-Old 
Cathedral 




After a century of work, the building some people call 
'St. John the Unfinished' is headed for completion. 

BY RICHARD DEMPEWOLFF 



hips flew as Timothy Smith, covered with gray 
stone dust and wielding a mushroom-shaped 
hardwood mallet, drove his broad boasting 
chisel down the length of a 250- 
pound chunk of limestone 
'What I'm doing," he explained, 
"is chamfering the angled edges off 
this basically rectangular block. 
Eventually, I'll get down to the out- 
line of the round column form you 
see scribed in the stone at each 
end." He lined up the chisel at the 
end for another run. 

The stone was a section for a 
colonette, a single unit among the 
24,000 hand-cut limestone 
building blocks that will form the 
two multipinnacled Gothic tow- 
ers crowning the west face of 
the Cathedral Church of St. John 
the Divine in New York City. 
Now, after nearly a century of 
intermittent construction, "St. 
John the Unfinished," as some 
have dubbed it, is due for comple 
tion. 

Though the church was chartered 
in 1873, its cornerstone was not laid 
until 1892, marking the first of many 
delays triggered by depressions, 
wars, controversy over design and 
social strife in adjacent Harlem. By 
1911, the towering spaces of the 
central crossing and choir — in a 
Byzantine-spiced Romanesque plan 
by C. Grant La Farge — were conse- 
crated. 

In 1941, the nave and west front 
(minus towers) were completed in 
scholarly High Gothic by Ralph 
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With permission from Lemer Publications Co. 
PM photos: Frank Lusk 
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Below, the west face of St. John 
the Divine as it looks today. The 
illustration (right) depicts how 
it will appear when the towers 
are completed later this decade. 




The drawing below, from a 1 3th-century manuscript, 
shows stonemasons working on a cathedral. Work 
has changed little, with the exception of some 
modern machines to handle extra-large pieces of 
stone. Basic cutting and shaping is still done by 
hand (left). Cutter follows contour of a metal 
template like the one propped against the stone. 
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At left is the only 
piece of equipment 
made new for St. 
John's — an 8-ft., 
diamond-toothed 
reciprocating saw. 



Adams Cram. Later, he revamped the 
choir and high altar to conform better 
in the curious mix of classic styles 
that has raised the blood pressure of 
many architectural purists over the 
years. Then World War II brought all 
building to a grinding halt. 

Despite its garbled architecture, 
however, few critics today deny the 
breathtaking magnificance of the 
structure. Uniquely slender columns 
support the nave's sweeping arches, 
which soar to a high vaulted ceiling. 
The granite-pillared apse and choir, in 
multihued stone and carved wood, re- 
semble a Renaissance painting in the 
subdued light of stained-glass win- 
dows. St. John, the largest cathedral 
in the world, is twice the size of 
Notre Dame in Paris. People at one 
end of the building look like 
dolls to those at the other 
end. As the Rev. 
James Park Mor- 



Before hand-chisel- 
ing, stone blocks 
are cut with a 
circular saw (left), 
reciprocating saw 
(above) and planer 
(right). Chiseling 
is done to spec- 
ifications marked 
on templates drawn 
from plans. The 
template depicted 
in drawing (below) 
forms upper arch of 
the rose window. 



ton, present dean of the cathedral, 
said, "It blows the mind." 

Today, after a 38-year hiatus, 
stonecutters are hard at work once 
more. Masons are laying up hand-cut 
blocks to finish the twin 294-foot tow- 
ers and the transepts, using tech- 
niques employed by the craftsmen 
who built the great cathedrals of Eu- 
rope hundreds of years ago. 



In 1977, with New York City on the 
brink of bankruptcy, the Right Rev. 
Paul Moore Jr., bishop of the Episco- 
pal Diocese of New York, and Dean 
Morton, whom he'd tapped for the 
big job, convinced the trustees that 
the time was right to take the final 
plunge. The cathedral, they pointed 
out, had always been a "source of in- 
spiration and community transcending 




all boundaries of race, ethnic back- 
ground and creed." Bringing employ- 
ment and unique craft opportunities 
to the young people of the community 
would be part of the plan. 

Getting the program off the ground 
was something else. A campaign to 
raise $35 million had to be launched. 
In addition, use of stone for major 
construction had all but ended after 
World War II, with the advent of steel 
and concrete skyscrapers with curtain 
walls of glass and plastic. Stone advo- 
cates refer to them as wallpaper jobs. 
The result was that skilled stonework- 
ers had vanished. Through colleagues 
in England, Morton found and 
brought to New York the Liverpool 
Cathedral master builder, James R. 
Bambridge, a third-generation stone- 
man. Bambridge is working with Alan 
Bird, with whom he did rebuilding on 
Wells Cathedral in England. Bird, a 
31 -year-old master mason, now runs 
day-to-day operations in the stoneyard 
as a sort of foreman and general 
manager. 

As master builder, Bambridge' s job 
is to plan and direct the overall 
project. He coordinates production of 
working drawings from the architect's 
plans with the delivery of stone from 
the quarry, the stone's progress 
through the yard and its final applica- 
tion to the edifice. 

The decision was made to train ap- 
prentice stonecutters and masons 
from the Harlem neighborhood, simi- 
lar to the way it's been done in 
Britain and on the continent since me- 
dieval times. "When the news broke," 
Bambridge said, "we had 200 appli- 
cants to fill the first five slots. We 
spent a week inter- 
viewing them." Even- 
tually, the crew in- 
( Please turn to page 114) 





QUOIN 



ARCH 
AND PIER 



Seven types of stones are being used. Above, the gablet forms elaborate 
bases for small towers. The ashlar is principal masonry, while quoins are 
cornerstones, column bases and sill bases. Cornice stones are the most 
intricate hand-carved parts of tower. Capitals are used in parapets. Inter- 
nal angle stones form recesses in walls. Arch and pier stones are for 
moldings and jambs. Photo below shows stones after cutting. 
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IT'S A PARACHUTE, 

IT'S AN ULTRALIGHT, IT'S 




The world's first flexible-wing ultralight is easy 
to fly — even for an editor. And it's fun, too. 



BY RAY HILL outdoors editor 

I was nervous. We were walking 
toward the world's first 
flexible-wing ultralight, the Para- 
Plane. And I was about to fly it. 

"There's nothing to worry 
about," Steve Snyder said as 
we walked. Snyder is an aeronautical 
engineer, and the ParaPlane's design- 
er. 'This is the only propeller aircraft 
in the world that you can solo on your 
first flight," he said. 

A few minutes later, I was strap- 
ped in the ParaPlane's canvas seat, 
staring down between my feet at my 
only instruments — a convex mirror so 
I could see the canopy over my head, 
and an altimeter. 

"Are you ready?" asked a voice in 
my ear through the helmet radio. 
"Roger," I replied with some trepida- 
tion into the helmet's mouthpiece. 

Snyder pulled the rope starter on 
each of the ParaPlane's two 210-cc 
two-cycle engines, and they came to 
life. He stepped back and gave me 
the thumbs up sign. I moved 
the throttle lever beneath the 
seat to the wide-open posi- 
tion with my left hand. Slow- 
ly, the ParaPlane began to 
roll forward. With my feet, I 
kept the nose wheel pointed 
into the wind. That was 
easy. A push on the right 
foot lever made the nose 
wheel turn right. A push on the left 
lever made the wheel turn left. Grad 
ually, the plane picked up speed 
wondered if the Wright brothers 
felt like this at Kitty Hawk. 

After a few hundred feet, 
and traveling at a mind-blur- 
ring speed of, oh, maybe 25 
mph, the ParaPlane lifted off 
gently. I was at full throttle, 
(Please turn to page 119) 
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Forward motion forces air into 
openings at the canopy's leading 
edge. This inflates it into a 
wing. Redirected air generates 
lift. When the plane's forward 
thrust is sufficient, ParaPlane 
lifts off. For level flight, throttle 
is cut back so that the lift 
equals the suspended weight 
of the ParaPlane and pilot. 
Altimeter (left) sits between 
the pilot's legs. ParaPlane weighs 
1 90 pounds with a full tank of gas. 
It can be pushed easily by one 
man to takeoff area. Throttle 
lever (below) is under pilot's seat. 





_ Build PM'j._ 

Snorkel-Tow 

For Lazy Summer Fun . 



"■♦.•21 r * 



Enjoy exciting, carefree snorkeling 
behind our low-cost, electric-powered 
tow-float made from an ordinary rubber 
inner tube. You can also turn it into 
a two-man, self-propelled fun raft. 

BY SHELDON M. GALLAGER 



Snorkeling is more fun if you don't 
have to work at it. With PM's self- 
propelled Snorkel-Tow, you glide ef- 
fortlessly over the water as it pulls you 
along at a leisurely 2 to 3 mph. A face 
mask and snorkel are all you need to 
enjoy this exciting and inexpensive 
form of underwater exploration. You 
just point the Snorkel-Tow where you 
want to go and watch the magical 
world of marine life as it passes by 
below you. 

The Snorkel-Tow is a simple inflat- 
able float powered by a small, 12-volt 
trolling motor. It consists of a rubber 
inner tube lashed to a circular platform 
of 3 A-in. plywood to support the motor 
and battery. The motor is bolted to the 
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Snorkel-Tow (top) is a simple inner- 
tube float propelled by a small electric 
fishing motor. It pulls you through the 
water as you guide it with a rope bri- 
dle around your shoulders. Slightly 
larger version (above) becomes a two- 
man (or one-man, one-woman) pow- 
ered raft for lazy fun in the sun or fish- 
ing in shallow waters. It uses the same 
electric motor, but has a tiller for 
steering. The Snorkel-Tow's motor is 
fixed. Either version is easy to assem- 
ble. Just strap inner tube to a circular 
platform of 3 A-in. plywood (left). 
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underside of the platform, and the bat- 
tery, sealed in a waterproof . plastic 
case, sits on top inside the ring. 

You steer by means of a rope bridle 
that passes under your arms and 
around your back, leaving your hands 
free to collect marine specimens or 
operate an underwater camera. A 
slight twist of your shoulders is all 
that's required to turn the craft to the 
right or left. 

The same basic construction can also 
be used to make a self-powered, sit-in 
raft that will accommodate two people 
for lazy exploration of coves and inlets 
or fishing in shallow waters. In this 
case, a larger inner tube is used for 
(Please turn to page 110) 




Waterproof battery case made for marine 
use is key to safe operation of Snorkel- 
Tow. Lid straps on to seal battery and 
prevents any chance of electrical shocks. 




LSa I 

Motor is easy to mount on plywood disk 
because its collar is threaded to accept 
standard 'A-in. plumbing pipe. A short 'A- 
in. nipple and pipe flange fasten it on. 



WIRING DIAGRAM 
+ 



12-V 

BATTERY 



KNIFE 
SWITCH 



3/4" EXT. GRADE 
PLYWOOD DISK 
[TAPER RIM 
EDGES SLIGHTLYI 




THREADED 
COLLAR 
ON MOTOR 
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PM's Picks For Picnics 




These outdoor dining sets 
can make your summer 
meals a real delight. 

BY ROSARIO CAPOTOSTO 




TRADITIONAL SAWBUCK TABLE 

Named because of its crisscross leg design, the sawbuck table is an American classic. 
The redwood protects against moisture damage and can be cut and shaped easily. 



Summer — a time of warm weather, 
glowing sunsets, friends and out- 
door dining. A great barbecue served 
alfresco can certainly be the highlight 
of anyone's summer entertainment 
schedule. And what better way to serve 
a fine meal to good friends than on a 
beautiful patio table you've constructed 
yourself? 

Of the two picnic tables PM presents 
this month, the designer patio table is 
the more stylish and unusual. Architect 
Ira Grandberg, who designed the table, 
specified highly figured ash for a light 
yet rich look, and half-lap leg-rail joints 
for trim lines. The outer rails around 
the table and benchtops are designed to 
hold the tablecloth and bench covers in 
place, even when it's windy. Grand- 
berg's design also provides support for 
a large umbrella which will shade the 
table. 

Ash generally is available with only 
the faces of the boards surfaced. You'll 
have to dress one edge of each board 
before ripping them to the required 
widths. It's easy to joint true edges on 
shorter lengths, so it's a good idea to 
rough-cut the boards to approximate 
lengths before jointing. 

After jointing and cutting all mem- 
bers to size, lay out half-lap joints for 
the table leg assemblies. Mark each 
member at the joint to indicate which 
parts belong together. This will prevent 



PM color photo: Harry Hartman 
Sawbuck table photo: Simpson Timber Co 
PM how-to photos by the author 



imperfect joints caused by mismatch- 
ing. 

Cut round corners at the bottoms of 
the table legs with a jigsaw and smooth 
them with a belt sander. Counter-bore 
recesses for screws and wood plugs 
with a '/2-in. brad point bit. Dry-fit leg 
assemblies and note minor adjustments 
that may be needed. When you're satis- 
fied with the fit, clamp parts of the leg 
assemblies together in position and 
bore shank diameter and pilot holes for 
No. 14 screws as indicated. 

Follow exactly the directions sup- 
plied with the waterproof glue you 
select. Resorcinol glue, the type we 
used, can be proportioned by either vol- 



ume or weight. If you own a postal 
scale, use it to measure ingredients 
specified for the mixture. Apply glue to 
both members of each joint and fasten 
them with screws. 

The construction of the benches is 
similar to that of the table. Therefore, 
you can follow the same order of oper- 
ations and build the table and benches 
at the same time. Glue the ledger strips 
to the inner side rails, leaving an offset 
from the top edge equal to the thick- 
ness of the stock you'll use for the slats. 
Tack-nail a spacer block to the exact 
centers of both lower end rails on the 
table leg assemblies. The spacer should 
be equal in width to the outside diame- 



HOW-TO STEPS FOR DESIGNER PATIO TABLE 




After cutting them to finished size, clamp A radial-arm saw with dado bead is ideal A portable drill with a guide is easier to 
together members for leg assemblies. for cutting half-laps. Crosscut blade also use than a drill press when you are bor- 
Trace layout lines for half-laps. works, but requires more passes. ing recesses for the decorative plugs. 
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ter of the PVC pipe specified for the 
umbrella post sleeve. Draw a layout 
line 9 /i6 in. from the edges of the block 
on each side and spot locations for the 
screws for fastening the stretchers. 
Bore pilot holes for No. 14 screws on 



the marks from the inside out, using a 
drill guide to ensure straight holes. 
Stop boring just as the bit pierces the 
outer face of the lower end rail so you 
don't lose the hole's center, which is 
needed to counter bo re recesses for 



plugs. Lay out and bore screw pilots at 
the centers of the lower end rails of the 
benches for the single stretchers using 
a similar method. 

Dry-assemble the leg units, inner 
side rail assemblies and stretchers 




TABLECLOTH 
SEWING 
DETAIL 



TABLECLOTH 
|FACE UP) 




. STITCH l-5/8"-DIA 
CIRCLE 

CUT OUT 
1-1/8 '-DIA. 
HOLE 



3 x 3" PIECE 
OF FABRIC 
(FACE DOWN} 

3. CUT UP TO 
STITCHING AT 
1/4" INTERVALS 




4. TUCK 3 x 3" FABRIC THROUGH HOLE 
AND SMOOTH IT OUT , 



STITCH CLOSE 
TO EDGE 




SAWBUCK TABLE HOW-TO 



upside down, using bar clamps to hold 
the parts together. Check the rectangle 
formed by the inner rails carefully with 
a rafter square and make the necessary 
adjustments. Bore pilot holes for No. 14 
screws and lagscrews through and into 
the rails and stretchers. 

Disassemble the table and benches 
and round over corners with a Vz-in.- 
radius bit as indicated. Do not round 
the upper rails of the leg assemblies. Be 
(Please turn to page 122) 



Sawbuck tables and benches made 
from redwood have become 
America's traditional outdoor dining 
furniture for two reasons: They're 
attractive and they're durable. 

Redwood is endowed with natural 
preservatives that protect it against 
damage from moisture. It also is soft, so 
it can be cut and shaped easily with 
basic hand and portable power tools. 
We suggest using clear-grade redwood 
for this project. 

Start by cutting lengths for the table 
legs (B) from 2X4 stock. Lay out angle 
cuts at the top and bottom of each piece 
using a protractor and T-bevel. Or sim- 
ply cut them on a radial-arm saw or 
table saw with a miter gauge. 

Once the legs are cut, pair them up. 
Crisscross both pairs at their centers 
and bore a Win. hole through the exact 
centers where they overlap. Fasten 
each pair temporarily with a 3'/2-in. 
bolt. 

Cut the table cleats (D) from 2x6 
stock and tack-nail them to the tempo- 
rary leg assemblies so the top corners 
of the legs meet the top corners of the 
cleats. Then, trace the edges where the 
legs overlap in pencil to lay out areas 
where stock needs to be removed to 
form half-lap joints. Mark each part so 
you'll be able to tell which pieces 
belong together, then take the tempo- 
rary assemblies apart and cut the half- 
lap joints. 

Reassemble the legs permanently, 
using V* x 2-in. carriage bolts with flat 



washers and nuts. Attach the cleats to 
the legs with V* x 3V2-in. carriage bolts 
after boring the appropriate holes. 

Attach tabletop slats (A) to the cleats 
with lOd galvanized nails. The first slat 
should overlap the cleat end by % in. 
and the slat ends sho'ild overlap cleats 
by 4 in. Leave Vi-in. spaces between 
slats for an overall tabletop width of 
29V2 in. Cut and fasten the table braces 
with 'A x 3" lagscrews. Note that brac- 
es must be positioned off center on th ? 
legs because of the carriage bolts that 
join the legs. 

Assemble the benches using the 
same layout methods and procedures. 
If you want the redwood to retain its 
original color, apply a redwood stair. 
Otherwise, it will weather to a gray col- 
or.— P.S. 



MATERIALS LIST- 
TRADITIONAL SAWBUCK I ABLE 
AND BENCHES 

Size and description (use) 

l'/i X 5'/i x 60" redwood (tabletop 



Key 


No 


A 


5 


B 


4 


c 


2 


D 


2 


E 


4 


F 


8 


G 


4 


H 


4 


I 


12 


J 


32 


K 


6 



slats) 
IV* x 3 V* 
IV* X 3 V* 

brace) 
IV* x 3 V* 
IV* x 5 V* 

slats) 
IV* x 3Vi 
IV* x 3Vi 

brace) 
IV* x 3 V* 



40" redwood (table lugs) 
30" redwood (table 

28" redwood (table cleat) 
60" redwood (bench-; eat 

22" redwood (bench leg) 
15" redwood (bench 



Misc 



12" redwood (bench cleat) 
V4 x 3" lagscrew 

V* X 3'/*" carriage bolt with washer 

and hexnut 
Vi x 2" carriage bolt with washer and 
hexnut 

lOd hot-dipped galvanized nails. 



CROSS-LAP 
LEGS f 400 

W\ ' ^ 



DETAIL-TABLE LEG AND BRACE 



CROSS-LAP 



LEG 



20° ~\ 6" p /*\ 45 ° 

Lit- A U 

20° 

DETAIL-BENCH LEG AND BRACE 
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Don't discard your tired rec 
Instead, restore it to mint c 

BY ROSARIO CAPOTOSTO pm p >* 

Decaying, dilapidated yard furniture 
is hazardous to use and an eye- 
sore, as well. If this describes the con- 
dition of your redwood furniture, read 
on for PM's restoration remedy. 

By combining the right technique 
with a little effort, you can restore 
crumbling furniture to a structurally 
sound, safe state. Some redwood yard 
furniture has fallen into ruin because of 
the popular misconception that red- 
wood can resist decay naturally. This is 
true only in heartwood grades. Sap- 
wood grade redwood is no more 
immune to decay than any other wood 
species. Most store-bought yard furni- 
ture is constructed of sapwood grade. 
So, unless it's maintained properly and 
refinished every few years, sapwood 
redwood will eventually rot. 

74 



jwood outdoor furniture, 
ondition. Here's how. 



otos by the author 

Salvaging a picnic table 

Begin by completely disassembling 
the table and benches. Use a penetrat- 
ing oil to help loosen rusted nuts and 
bolts. Then, carefully remove nailed-on 
members with a pry bar. Save and 
reuse all parts that are still sound. 

Examine all pieces carefully, remov- 
ing any nails or screws as you go. Also, 
check for embedded thumbtacks and 
staples once used to hold down table- 
cloths. Next, scrub the boards clean of 
all dirt and grime, using a wire brush. 
Then, use a hand plane (or planer) to 
dress the boards' surfaces down to 
clean wood. 

Chemical treatment 

After planing the boards, you may 
find weather-darkened stains on the 




Before restoration. This is the crumbling 
redwood table that we started with. 



wood surfaces. If you intend to use a 
clear finish, you should remove these 
stains chemically. For a table receiving 
a paint or an opaque stain finish, it's not 
necessary to treat the boards chemical- 
ly. Such finishes will cover most surface 
discolorations. 

Use trisodium phosphate (TSP), 
available at hardware stores, to remove 
weather-darkened stains. Mix one cup 
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Use a penetrating oil to help loosen 
rusted nuts and bolts. As a last resort, 
hacksaw off stubborn nuts. Discard and 
replace rotting wood members. 





For reuse, trim off decaying and split 
ends from the table and the bench slats. 




Decayed sections of these three legs 
were routed out and replaced with wood 
patches (inset). Use waterproof resorcin- 
ol glue to make all repairs. 



of TSP to one gallon of warm water. 
Caution: Always mix and use chemicals 
outdoors, while wearing safety goggles 
and rubber gloves. 

Make a simple trough to hold the 
boards while applying the chemical 
solution. 

First, nail together a 2 x 4 frame sized 
to hold the longest board. Then, line the 
frame with polyethylene. Place a board 
into the trough and brush on the TSP 
solution liberally. The polyethylene lin- 
er will contain any solution runoff. 
Then, use a stiff-bristle household 
brush to scrub the solution into the 
wood. Remove the board from the 
trough and hose it down. If stubborn 
stains are still visible, bleach them out 
with an oxalic acid solution. 

To make the solution, dissolve four 
ounces of oxalic acid in one gallon of 
warm water. Then, brush the acid solu- 
tion onto each board. Allow the boards 




Remove all grime and peeling finish from 
the old boards by using a wire brush. 




Remove weather-darkened stains with 
trisodium phosphate. Place the boards in 
polyethylene-lined trough during chem- 
ical treatment. Then, remove and rinse 
each board of all residual chemicals. 




Glue wood filler strips into the legs' 
cross-lap Joints to compensate for any 
stock lost during planing. Hold the glued 
strips in place with masking tape. 



to dry before hosing them off. Pure 
oxalic acid is available at many hard- 
ware stores and pharmacies. An oxalic 
acid substitute is also available, but 
isn't recommended for use on red- 
wood. 

After the wood has dried, use a rout- 
er with a '/2-in. rounding-over bit to 
ease the top edges of the table and 
bench slats. Then, belt sand each board 
to remove all planing marks. 

Reconstruction 

Table and bench components that 
are badly deteriorated must be re- 
placed. However, wood members that 
are decaying just in small areas can be 
salvaged. Use a router with a mortising 
or straight bit and carve out the rotting 
section from the board. Now, cut a 
wood patch to fit into the routed cavity. 
Hold it in place with waterproof resor- 
cinol glue. 




Shape the table and bench slats' top 
edges with a Vz-in. rounding-over bit. The 
rounded edges deter splintering. 




Wood members deteriorated beyond re- 
pair, like these cleats, must be replaced. 
New replacement pieces are frequently 
stronger and safer than original ones. 



If an appreciable amount of wood 
was planed from the bench and table 
legs, the cross-lap joints won't fit as 
tightly as they should. Reinforce the 
legs by gluing wood filler strips into the 
joints to compensate for the stock that 
was planed off. 

To combat rust, reassemble the table 
and benches with hot-dipped, galva- 
nized fasteners. 

Refinishing 

Apply a clear, gloss exterior finish, 
such as Varathane's exterior liquid 
plastic (No. 92). Apply the first coat 
thinned 10 percent with paint thinner. 
Then, apply three full-strength coats, 
allowing the finish to dry between 
applications. 

It's important to apply the finish to all 
surfaces. Total coverage locks out mois- 
ture and prevents the finish from lifting 
off the wood's surface. Wl 
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Copyrig 



To carve wells in this candy tray, the work- 
piece is held in a jig and the well outlines 
are routed. Then, the field in each is routed 
by moving the workpiece back and forth. 




Discover The 



With PM's Master Craftsman 

Let this revolutionary tool turn your portable 
router into a precision shaping system. 



BY ROSARIO CAPOTOSTO PM photos by the author 



The router is considered by many 
craftsmen to be the most versatile 
and necessary power tool in their shop. 
In conventional handheld use, the rout- 
er can perform a wide variety of opera- 
tions. Here, we'll show you how to 
increase your router's usefulness and 
your woodworking skills by mounting 
the tool to a pin router assembly. 

The assembly looks and operates 
somewhat like a drill press. The router 
is mounted in a carriage positioned 
over the worktable. The depth-adjust- 



ing handle raises and lowers the car- 
riage to obtain the desired depth of 
cut. 

The most essential part of the pin 
router is the Vi-in.-dia. steel guide pin 
that projects from the worktable's sur- 
face. The guide pin is held in the pin 
block, which is adjusted to center the 
guide pin directly under the router bit. 
When the workpiece edge is moved 
against the guide pin, the cutter shapes 
the edge accordingly. One advantage of 
pin-guided routing is that controlled. 



uniform shaping is possible using pilot- 
less router bits. 

Also, when using cutters with 3 /ie-in.- 
dia. solid pilots, the problem of edge 
burning is eliminated. The larger Vi-in.- 
dia. guide pin creates a gap between 
the unprotected workpiece edge and 
the spinning pilot. 

Template pin routing 

Template-guided routing is the most 
popular pin router function. Templates 
of Win. hardboard serve as patterns. 
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allowing you to make exact repetitive 
cuts with ease, speed and accuracy. 

Cut the template to the desired 
shape and nail it to the workpiece's 
underside. As the guide pin follows the 
template, the desired shape is cut into 
the top surface of the workpiece. 

Templates can be used for partial 
and full-edge trimming of workpieces. 
When full-edge trimming, cut the work- 
piece slightly larger than the template. 
Then, steer the template along the 
guide pin (which, remember, is aligned 
with the cutter) to trim the overhanging 
workpiece edge flush with the tem- 
plate. 

Other template cuts include surface 
carving and surface grooving. Surface 
carving requires templates with interi- 
or cutouts. 

First, place the template over the 
guide pin, corralling the pin within the 
cutout. Then, lower the cutter into the 
workpiece and use freehand movement 
to carve out the workpiece's surface. 
The trapped guide pin prevents cutting 
beyond the template's borders. 

Surface-grooving templates are used 



PIN ROUTER COMPONENTS 




router assembly is shown 



minus the router, with its parts identified. 



BASIC ROUTING TECHNIQUES I 





^ — , — ^ 

WORKPIECE 



PILOTLESS 
CUTTER 



GUIDE PIN 



WWW \\\w 

WORKPIECE 



TEMPLATE kl|s 



l/4"-DIA 
^-STRAIGHT 
CUTTER 



GUIDE PIN 



The guide pin creates a 
gap between the work- 
piece and the bit's pilot to 
prevent edge-burning. 



With the guide pin control- 
ling the workpiece, uni- 
form shaping is possible 
with pilotless cutters. 



Attach a template to work- 
piece's underside for full- 
edge trimming. Depth-of- 
cut equals edge thickness. 





WORK- 
PIECE 

i , y . . 



GUIDE PIN REMOVED 



For surface carving, place guide pin against the tern- Remove the guide pin from 
plate's inside edge. Enclose the guide pin completely for pin block when using ball- 
carving the workpiece's center section only. bearing piloted cutters. 



CLAMP OFFSET FENCE CLAMPED TO WORKTABLE 



CLAMP 



T 

4" 



1/8 ' OF STOCK i 
BEING REMOVED I 



4-1/8" 



WORKPIECE ■ 



Overhead view of edge-jointing with an offset fence. Remove the guide pin and use a 
double-flute straight cutter. Fence is cut to support the workpiece for its entire length. 



to cut curved grooves across a work- 
piece's surface. This method employs 
two templates spaced 'A in. apart form- 
ing a channel. 

Pass the workpiece over the guide 
pin, steering the pin into the template's 
channel. The confined guide pin will 
keep the workpiece on track, prevent- 
ing any off-course drift from taking 
place. 

Ball-bearing piloted routing 

When using router bits fitted with 
ball-bearing pilots, no template is 
needed, so remove the guide pin from 
the worktable. After setting the rout- 
er's depth of cut, steer the workpiece's 
edge along the ball-bearing pilot. The 
bearing will serve to guide the work- 
piece, thus establishing a uniform cut- 
ting edge. 

Fence-guided routing 

With the pin guide removed and a 
fence clamped to the worktable, the pin 
router performs much like a stationary 
shaper. The fence guides the workpiece 
to produce a variety of straight cuts, 
such as rabbets, dadoes, grooves and 
mortises. 

Full-edge jointing is possible, using 
an offset fence. Cut the fence's receiv- 
ing end wider than its feed end (see 
drawing). The offset compensates for 
the amount of stock being removed by 
the cutter, and work is fully supported 
for its length. Use a Vi-in.-dia., double- 
flute straight cutter and don't offset the 
fence more than Va in. Avoid trying to 
remove too much stock at once or you 
will dull the cutter and overload the 
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SETUP AND ADJUSTMENT 





Before you mount the router to the car- 
riage, be sure to remove plastic soleplate. 



Use the alignment pin tor locating the 
router bit's exact center. Loosen the pin 
block's screws. Then shift the guide pin 
directly under the alignment pin. 



Use the knurled depth-stop gauge to 
control the plunge-cut depths accurately. 



SHAPING A PEDIMENTI 




Close-up of pediment shows overhanging 
workpiece trimmed flush to the template. 
Righthand side has not been trimmed. 




Two cutters are used to shape the pediment's molded crown. Rout the first pass 
with a beading cutter. Here, the second pass is being made with a cove cutter. 



Cut the crown sections from the work- 
piece and nail them to pediment's back 
panel. Let top edges overhang 'As in. 



ROUTING A DECORATIVE FRAME I 




Remove the guide pin from the pin block 
when using ball-bearing piloted cutters. 




To shape the frame's outside edge, sim- 
ply steer it against the ball-bearing pilot. 
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Rout the glass recess into the frame's back inside edge with a rabbeting bit. 
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The depth-indicator scale is ruled in Viz- 
in. increments to give Bne adjustments. 




Use a straight cutter to trim the crown's 
top edge Bush with the back panel. 




Close-up of pediment's top edge shows 
how the overhanging crown is trimmed. 



router, with possible damage to the 
motor as a result. 

Setting up the router 

The first step in setting up a pin rout- 
er is mounting the router to the car- 
riage support plate. First, remove the 
plastic soleplate from the router's base. 
Routers without soleplates are always 
mounted as is. Caution: Always unplug 
the router before mounting, making 
adjustments and changing the cutter 
bit. 

The next step is adjusting the guide 
pin to align with the cutter bit. The 
Sears pin router shown comes with a 
steel alignment pin that's used for this 
purpose. 

First, chuck the alignment pin into 
the router. Then, lower the carriage, 
using the depth-adjusting handle until 
the alignment pin is Vs in. above the 
guide pin. Tighten the carriage lock 
knob to hold the carriage in this posi- 
tion. Now, adjust the pin block so the 
guide pin is directly under the align- 



Projects shown prior to shaping: pedi- 
ment with dual templates, picture frame 
(which needs no template) and candy 
tray with surface carving template. 



SURFACE CARVING 




Nail the candy tray's surface carving 
template to the workpiece's underside. 




Keep the guide pin against the template 
cutout's inside edge to groove the perim- 
eters of each candy tray compartment. 



ment pin. To check for precise final 
alignment, remove the guide pin and 
lower the carriage until the alignment 
pin enters the guide pin hole. If neces- 
sary, readjust the pin block to achieve 
perfect alignment. 

Pin routing projects 

Here are techniques and procedures 
for making three projects — a pediment 
(ornamental crown detail) using dual 
templates, a candy tray employing a 
surface carving template and a picture 
frame shaped with ball-bearing piloted 
cutters. 

Whenever routing, regardless of the 
technique or type of cutter used, always 
feed the workpiece against the rotation 
of the cutter bit. Also, notice that for 
photo clarity the pin router's plastic 
safety guard has been removed. During 
actual routing operations, you should 
always set the guard V* in. above the 
workpiece. 

Pediment — A pair of hardboard tem- 
plates are used to make the pediment. 



Completed projects: carved candy tray, 
pediment with built-up molded crown 
and oval picture frame that was shaped 
with ball-bearing piloted cutters. 




Make the final leveling passes with the 
router set for extremely shallow cuts. 



Cut one template to match the outline 
of the pediment's back panel. Shape the 
second template to conform to the built- 
up molded crown's inside curve. Trans- 
fer the shapes of the templates onto 
two boards. Then, rough-cut the boards 
Vie in. larger than the templates' out- 
lines. Now, tack-nail the templates to 
the underside of their respective 
boards. Use a Vi-in.-dia. straight bit to 
trim the rough-cut boards flush with 
the templates. 

Two cutters are needed to shape the 
molded crown's profile. First, rout the 
crown's lower portion, using a 3 /s-in. 
beading cutter. Then, install a 3 /s-in. 
cove cutter to form the profile's concave 
upper portion. Now, cut the crown from 
the board to match the top outline of 
the pediment's back panel. Cut the 
molded crown in half to form the left 
and right side crown molding. Glue and 
nail the crown pieces onto the pedi- 
ment's back panel, allowing the top 
edges to overhang Vie in. Trim the ped- 
(Please turn to page 118) 
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Garden Shed 
That Complements 
Your Yard r 



BY ROSARIO CAPOTOSTO 

PM photos by the author 



This eye-catching structure stores 
9« 




| e re's a com- 
pact garden 
tool shed that pro- 
vides storage space for 
a lawnmower, a seeder 
and many other garden 
implements. The roof is a 
planter which can hold pot- 
ted flowers or evergreens. 

This handsome shed is sid 
ed with Texture 1-11 plywood 
panels that are cut and joined to 
form a distinctive herringbone pat 
tern. Two deep shelves at the rear 
hold bottles and cans. The design is 
adapted from a concept by the Georgia- 
Pacific Co. For security, we installed a 
self-latching gate latch with a padlock 
eye on the door. 
The roof planter drains off excess 



water through two 
drain holes at the rear of the 
box. Two short lengths of plastic tub- 
ing in these holes project several inches 
to prevent rainwater from running 
down the walls. 

There are two ways to pitch the 
planter's floor to obtain positive water 
drainage to the rear. The simplest 



r*our lawnmower simply 
wheels out of the shed and 
is ready for use or for servicing. 



method is to prop the front of the entire 
shed slightly upward, either on treated 
wood blocks or by grading the site. An 
inch or so will do it and the tilt will 
hardly be noticed. The alternative is to 
construct the planter box with the bot- 
tom plywood panel inclined about 1 in. 
from front to back (see alternate drain 
plan in the drawing). 
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MATERIALS LIST— GARDEN SHED 



Key 


No. 


Size and description (use) 


H 


3 


l'/4 X 3V2 x 31" pine (cross brace) 


PI 


2 


l'/S x 3'Al x 26" pine (floor cleat) 


A 


2 


1V4 x lVi x 28'/4"pine (siding 


HI 


6 


1V4 x 3Vi x 72 W pine (frame) 


P2 


2 


l'/i x 3Vi x 28" pine (floor cleat) 






cleat) 


I 


3 


»V X 4 X 8' Tl-11 siding 


Q 


12 


Vie x ZW lagscrew and washer 


Al 


2 


l'/i X l>/5 x 26 VV pine (siding 


J 


1 


Vs x 3 / 4 x 31" pine (doorstop) 


R 


1 


Rust-resistant latch* 






cleat) 


Jl 


2 


s /fe x 3 / 4 x 64 7 /fe" pine (doorstop) 


S 


1 


3 A x 34 x 66" exterior plywood 


B 


2 


V< X 10 X 68 3 /T pine (planter side) 


K 


1 


Vi x ivs x 31" pine (trim) 






(floor) 


Bl 


2 


3 /< x 10 X 34VV pine (planter ends) 


Kl 


2 


V5> x 2V4 x 67" pine (trim) 


T 


1 


l'/4 X 3Vi x 34" pine (frame cross 


C 


2 


5 /fe x l0 3 /i x 70" MDO plywood 


L 


3 


V4 X 2" x length to suit pine (bat- 






brace) 






(planter sides) 






ten) 


U 


2 


3 /4 x llVi x 12" pine (shelf sup- 


CI 


2 


5 /fe X 10 3 /4 X 35 3 /4" MDO plywood 


M 


2 


5" heavy-duty, rust-resistant tee 






port) 






(planter ends) 






hinge* 


V 


2 


3 /i x 1V4 x 34" pine (edging) 
3 /t x 11V, x 31" pine (shelf) 


D 


2 


V4 x l 3 /i x 70Vi>" pine (cap) 


N 


3 


3 /4 X3'4X 30 5 V pine (door frame) 


w 


2 


Dl 


2 


V4 X 1% x 34 V4" pine (cap) 


Nl 


2 


3 /4 x 3*/i x 65 W pine (door frame) 


X 


2 


3 /4"-o.d. x 3" plastic drain tube 


E 


1 


3 /4 x 35 3 /4 x 68 3 /i" exterior plywood 


O 


2 


IV* X 5VS> x 34" pressure-treated 


Misc.: 


20d (4-in.) hot-dipped, galvanized common 






(planter bottom) 






pine (base) 


nails; wood preservative; caulk; resorcinol glue; paint 


F 


4 


3 /4 x 7 x 7" plywood (gusset) 


01 


2 


1 'A X 5Vi x 70" pressure-treated 


or stain. 




G 


2 


3 /4 x 2>/2 x 65 W pine (tool 






pine (base) 


•Hardware is by Stanley Hardware, Div. of The Stan- 






holder) 


P 


2 


lVi x 3VS x 31" pine (floor cleat) 


ley Works, New Britain, Conn. 06050. 
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First, join the 2x8 base. Blunt the nail points to avoid split- 
ting the wood. Attach 2X4 verticals with lag screws, then 
set the 2X4 Boor panel cleats flush with the top edges of 
the base. The next step is to add the end cleats (P). 



Parts from the first panel are used as templates for tracing the parts 
on the third panel. Put the third panel face up and the templates face 
down. The panel edge laps must match, not mate. You should use a 
clamped straightedge to guide the angle cuts. 



CUTTING PLAN CUTTING PANELS 

2 PANELS -I I PANEL -I 

FACE DOWN FACE UP 



SHED SIDING PATTERNS 




x LAP UNDER \ i ap i iwncp 



- LAP UP 



LAP UNDER 



BACK 



E1 




LAP 




JOINT /_ 




( 01 

BUT 




\ JO* 




CI 




'■ 









DOOR 



c 

BUTT / 
JOINT 




SEAL BUTT JOINTS 
INSIDE WITH 3/4 x 2" 
BATTENS— L 



It may be most convenient to con- 
struct the shed close to your workshop, 
or perhaps on your driveway. However, 
keep in mind that the completed unit is 
rather heavy and will require four peo- 
ple with strong backs to move it to its 
final site. If this is not feasible, consider 
partially assembling it on solid ground, 
then finishing it at the installation 
site. 

Use pressure-treated lumber for the 
ground contact base and vertical frame 
members. Begin by cutting to size the 
2X6 stock (parts O and 01, see 
materials list). Fasten the parts with 
20d hot-dipped galvanized nails. Use 
hot-dipped galvanized fasteners 
throughout the construction. Either 
blunt the points or bore pilot holes in 
the outer members only, to avoid split- 
ting the wood. 

The 2X4 verticals (HI) are added 
next. To obtain maximum rigidity, use 
lagscrews (Q) in lieu of nails to join the 
verticals to the base. The textured sid- 
ing panels (I) dictate the height of the 
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unit. You can, however, gain an inch or 
so in headroom by increasing the 
length of the vertical 2 X4s specified in 
the materials list, which we did. You 
can fill the resultant gap between the 
top edges of the siding and the bottom 
of the planter with solid wood strips. 

When the verticals are in place, add 
the 2X4 cleats (P, PI, P2) for the ply- 
wood floor. Next, cut the 2x4 cross 
members (H and T) to size and nail 
them in place. The floor panel (S) is 
notched with a sabre saw to fit around 
the 2 x4s. 

Make the planter box by cutting 
parts and nailing the box ends (Bl) and 
sides (B) to the plywood bottom (E). 
Then face the ends and sides with Vs-in. 
MDO plywood (C and CI). Before 
assembling the box, all surfaces and 
edges should be treated with wood pre- 
servative. After assembly, bore the 
holes for water drainage and apply pre- 
servative to the wall of the holes. Let 
the preservative dry for several days. 

If you view the planter from an ele- 



vated deck, you may want to apply sev- 
eral coats of deck enamel paint to the 
inner box. Then apply a bead of caulk- 
ing to all seams of the box. Cap the top 
edges of the box with '/i-in. trim (D and 
Dl) to keep water from the seams. 

Cutting the shed's angled siding sec- 
tions (I) to size requires careful layout 
and sawing. Cut the panels with a por- 
table circular saw. Note that the siding 
panels are milled along the sides with 
an over and under lap. It is important to 
orient the three panels properly during 
the layout (see cutting plans on this 
page). Two panels are cut identically 
while one must be cut with the layout 
reversed left to right — that is, a mirror 
image. This will result in sections that 
can be arranged in a herringbone pat- 
tern. If you keep the lap edges in proper 
order during layout, mated lap joints 
will result in most of the angled 
joints. 

All the cutting lines are either 45° or 
90° angles. Therefore, the only layout 
(Please turn to page 113) 
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COMPUTER HARDWARE 



Choosing The 
omputer That's 

Right For You 

There are so many computers on the market, at so many prices, 
that it's easy to get lost in a storm of claim and counterclaim. Here's 
straight talk on how to buy a computer that's right for you. 



Everyone wants you to get personal 
with computers. If you're ready to 
buy, perhaps you've realized that ads 
really don't give you all the specs on 
personal computers, or, as they're also 
called, microcomputers. Yes, it's true 
that these machines can do wonders. 
With one, you can balance a check- 
book, keep track of a monthly budget, 
control appliances in your house, file 
recipes and keep reminders of birth- 
days. They are powerful pieces of 
equipment. But it makes little sense to 
spend thousands of dollars for a 
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machine to file recipes or balance your 
checkbook when you can spend only a 
few hundred and accomplish the same 
things. If you're interested primarily in 
games, then it also makes little sense to 
spend a fortune for a microcomputer. 

So, what should you do? First, con- 
sider the reasons you'll be buying the 
machine. Will you be using it to learn, 
play games, keep track of household 
records and finances, or for business 
purposes? When you've considered the 
reasons, the next step is to wade 
through all the conflicting claims. You're 



going to need patience and persistence 
to find the machine that's right for you. 

For the first-time buyer who's inter- 
ested in learning about what makes a 
computer and programming tick, a good 
buy is the Timex 1000 or Commodore 
VIC-20. With both, there are pro- 
grammed instruction courses which will 
lead you through the ins and outs of 
programming and computers. 

If your primary interest is in simple 
game playing, with a minor amount of 
personal computing on the side, then 
any of the low-cost home computers, 
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such as the Texas Instruments TI-9 
4A, Radio Shack TRS-80 Color Com- 
puter or, again, the VIC-20 would be the 
ticket. These systems feature enough 
expandability to satisfy most demands 
and they can become flexible learning 
machines. You should be able to live 
with cassette program input, using your 
TV as the video output device. 

However, if you're more serious 
about applying a computer to a variety 
of home, game, learning or business 



tasks, then consid- 
er machines such as the 
ApP^TTe, Commodore 64 or IBM Per- 
sonal Computer, all with at least one 
disk drive for storage. Microcomputer 
disks speed up program loading and 
are far more convenient to use and 
store than cassette tapes. There's a 
wide variety of software and hardware, 
including remote appliance control, 
telephone communications and elec- 
tronic diagnostic work. 



Top-of-the-llne 
computer systems 
like those here 
provide plenty of 
power. Text and 
charts detail why 
you might choose 
the Radio Shack 
Model 100 (for Its 
portability), IBM- 
PC (for expandable 
memory), or Apple lie 
(for high-resolution 
color), to cite a 
few examples. 




PM photos: 
Bill Ashe 



For the serious computerist, a sec- 
ond drive is a must. It eliminates the 
need to switch disks constantly in and 
out of one drive. Memory expansion, to 
the maximum your budget will allow, is 
also a good idea. 

If you want color graphics, then con- 
sider a color monitor and color driver 
card (if needed). This is especially 
important in statistical analysis work. 
However, these extra options will boost 
the cost of the basic machine well over 
$3,000 in many instances. 

In all cases, if you want to learn more 
about the computer, be sure it is pro- 
grammable in basic. This way, you'll be 
able to write your own programs. 

Here's a more detailed look at some 
of the systems on the market. 

$100 to $500 

You'll find two types of microcomput- 
er in the $100 to $500 range— the cal- 
culator-style machine (for less sophisti- 
cated business uses) and the learning/ 
home/games machine. 

In general, the calculator-type micro- 
computer is more limited in its functions 
than the learning/home/games ma- 
chine. Typically, it will interface with 
some type of mass storage system, 
such as a cassette recorder, for storing 
program data, and it will use a one-line 
liquid crystal display to show the results 
of a programming effort. These ma- 
chines have only limited amounts of 
memory and are best used for engi- 
neering tasks and as learning tools. 
Although their attributes vary some- 
what, their keyboards are arranged in 
typewriter style and some of them also 
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SYSTEMS FROM $100 TO $500 





Manufacturer 


Model 


Price 


Market 


Keyboard 


Display 


Memory 


Language 


Applications 


ATARI 


Atari AtV\ 


$299 


nome 


Membrane 


TV 
1 V 


taw 
(expandab*, 


ASSEMBLER 
PILOT 


o a m 6 s/ noma 


COMMODORE 


VIC-20 


$200 


Home 


Typewriter 


TV 


5K 

(expandable) 


BASIC 


Games/Home 


MATTEL 


Aquarius 


$200 


Home 


52 calculator- 
type keys 


TV 


12K 
(expandable) 


BASIC 


Games/Home 
Learning 


MULTITFCH 
nuL ill c v* n 

ELECTRONICS 


MPP II 

IVlr r II 




Home 


48 calculator- 
type keys 


1 V 


yui\ 




Games/Home 


PANASONIC 


JR-200 


$350 


Home 


65 calculator- 
type keys 


TV 


48K 


BASIC 


Games/Business 
Home/ Learning 


RADIO SHACK 


TRS-80 
Pocket 
Computer 1 


$128 


Home/ 
Bus. 


65 mini-keys 


24-char. 
LCD 


1 ,424-step 


BASIC 


Games/Business 




TRS-80 
Pocket 
Computer 2 


$200 


Home/ 
Bus. 


65 mini-keys 


24-char. 
LCD 


4K-12K 
(expandable) 


BASIC 


Games/Business 




TRS-80 
Pocket 
Computer 4 


$70 


Home/ 
Bus. 


63 mini-keys 


10-char. 
LCD 


5K 

(expandable) 


BASIC 


Games/Business 




TRS-80 
color 


$400 


Home 


52 calculator- 
type keys 


TV 


24K 
(expandable) 


BASIC 

LUbU 

ASSEMBLER 
PILOT 


Home 
Learning 
Business 


SHARP 


PC-1211 


$160 


Home/ 
Bus. 


65 mini-keys 


24-char. 
LCD 


1,424 


BASIC 


Games/Business 






3>deL\J 


Home/ 
Bus. 


65 mini-keys 


24-char. 
LCD 


O.OK 

(expandable) 


bAolL. 


Games/Business 


SPECTRA VIDEO 


SV-318 


$230 


Home 


65 calculator- 
type keys 


TV 


64K 


BASIC 
FORTRAN 
COBOL 


Games/Business 
Home/Learning 


TEXAS 
INSTRUMENT 




ci net 


Home 


Plastic type 


1 V 


Jl ft 




Home/Games 
Learning 




Tl QQ/AA 


MM 


Un mB 

numtj 


i ypewnier 


TV 
1 V 


(expandable) 


ASSEMBLER 
LOGO 


nome/ Learning 


TIMEX 
COMPUTER 


1000 


$70 


Home 


Membrane 


TV 


9K 

(expandable) 


BASIC 


Games/Learning 




2000 


$150 


Home 


40 calculator- 
type keys 


TV 


32K 
(expandable) 


BASIC 


i Home/Games 


VIDEO TECH 


VZ-200 


$100 


Home 


46 calculator- 
type keys 


TV 


16K 
(expandable) 


BASIC 


Home 




Creativision 


$159 


Home 


Membrane 


TV 


16K 
(expandable) 


BASIC 


Games/Home 
Learning 









SYSTEMS FROM $500 TO $1,000 




■I 




Manufacturer 


Model 


Price 


Market 


Keyboard 


Display 


Memory 


Language 


Applications 






ATARI 


Atari 800 


$649 


Home 


61 keys 


TV 


16K 


BASIC 


Home/Games 
Learning 






COMMODORE 


Commodore 
64 


$595 


Home/ 
Bus. 


65 keys 


TV 


64K 


BASIC 
FORTH 
PILOT 
LOGO 


Home/Games 
Learning/Bus. 








Commodore 

04 


$994 


Home/ 
Bus. 


64 keys 


TV 


64K 
(disk drive 
included) 


BASIC 


Home/Business 

Games/Learning 






EPSON- 
AMERICA 


HX-20 


$795 


Home/ 
Bus. 


84 keys 


TV 


64K 


BASIC 


Business 






NEC 


PC-8001 


$995 


Home/ 
Bus. 


84 keys 


TV/ 
CRT 


32K 


BASIC 
FORTRAN 
PASCAL 


Home/Business 
Games/Learning 






PANASONIC 


RL-H1000 


$500 


Home/ 
Bus. 


65 mini-keys 


24-char. 
LCD 


2K 


BASIC 


Home/Business 








RL-H1400 


$600 


Home/ 
Bus. 


65 mini-keys 


24-char. 
LCD 


4K 


BASIC 


Home/Business 






RADIO SHACK 


TRS-80 

Model III 


CQOQ 


Home/ 
Bus. 


65 keys 


Built-in 
CRT 


16K 


BASIC 


Home/Business 
Games/Learning 






TRS-80 
Model 100 


$799 


Home/ 
Bus. 


Standard 


LCD 


8K 


BASIC 


Home/Business 
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Wfe dont care 
which computer you buy. 

Well help you 
get the most out of it. 




CompuServe puts a world of information, communications, and entertainment at your fingertips. 

To learn more about CompuServe, call 
toll-free, 800-848-8199. for an illustrated 
guide to the CompuSen'e Information 
Service. The videotex service for you, no 



CompuServe is the easy to use videotex 

service designed for the personal 
computer user and managed by the com- 
munications professionals who provide 
business information services to over one 
fourth of the FORTUNE 500 companies. 

Subscribers get a wealth of useful, 
profitable, or just plain interesting infor- 
mation like national news wires, electronic 
banking and shop at home services, and 



sophisticated financial data. Plus, a 

communications network for electronic 
mail, a bulletin board for selling, swap- 
ping, and personal notices and a multi- 
channel CB simulator. 

You get games on CompuServe, too. 
Classic puzzlers, educational, sports and 
adventure games and fantastic space 
games featuring MegaWars, the "ultimate 
computer conflict!' 



matter which computer you buy. 

CompuServe 

Consumer Information Service. P O Box 20212 
5000 Arlington Centre Blvd.. Columbus. OH 43220 

800-848-8199 In Ohio Call 614-457-0802 
An H&R Block Company 





feature built-in calculator keyboards. 

Learning/home/games machines in- 
clude the Atari 400, Commodore VIC- 
20, Timex 1 000, Video Technology VZ- 
200, Mattel Aquarius, Video Technolo- 
gy Creativision, Multitech Electronics 
Micro Professor MPF II, TI-99/4A, Pa- 
nasonic JR-200, Timex 2000 and Radio 
Shack TRS-80 Color Computer. These 
machines are programmable in basic 
and have keyboards ranging from plas- 
tic membrane-style to full typewriter- 
style. They can all be expanded into 
much more powerful systems and they 
use your television set for display. 

$500 to $1,000 

Stepping up in bucks allows you to 
choose from a wide variety of micro- 
computers. They range from the calcu- 
lator-style Panasonic RL-H1000 and 
RL-H1400 to the briefcase-style Radio 
Shack TRS-80 Model 100 and Epson 
HX-20 to such home/business ma- 
chines as the Radio Shack TRS-80 
Model III or the Commodore 64. 

The new breed of briefcase-style 
computers deserves special comment. 
Actually self-contained, these units 
have full typewriter keyboards and use 
liquid crystal displays. Interestingly, the 



SYSTEMS FROM $1 ,000 TO $2,000 


Manufacturer 


Model 


Price 


Market 


Keyboard 


Display 


Memory 


Language 


Applications 


APPLE 


Apple lie 
Apple lie 


$1,395 
$1,990 


Home 
Bus 

Home 
Bus 


Typewnter 
rypewMM 


TV 

TV/ 
CRT 


64K 

64K 
(disk dnve 
included) 


BASIC 

BASIC 
1000 


Home'Leaming 
Business Games 

Home'Leaming 
Business Games 


ATARI 


1200XL 


$1 395 


Home 
Bus 


h 


TV 


64 K 


BASIC 
PILOT 


Home Business 


COMMODORE 


Commodore 
64 


$1 785 


Home 
Bus 


54 keys 


TV/ 
CRT 


64K 
(2 disk dnves 
inriiirlMll 


BASIC 


Home/Games 
Business 


HEATH 


H-89 


$1,399 


Home 
Bus 


84 keys 


Built-in 
b&w 
CRT 


48K 
(disk dnve 
included) 


BASIC 
101'KAS 
PASCAL 


Home Business 


IBM 


IBM-PC 


$1,335 


Home 
Bus 


83 keys 


TV 


64K 


BASIC 
COBOL 

1 tStm 

ASSEMBLER 


Home Business 
learning Gaines 


NON-LINEAR 
SYSTEMS 


Kaypro 
II 


$1 795 


Business 
1 portable l 


62 keys 


Built-m 
9 CRT 


64K 
(2 disk dnves 
included i 


BASIC 


Business 


OSBORNE 


Osborne I 


$1,795 


Business 
1 portable) 


81 keys 


Built-in 
5" CRT 


64K 
(2 disk dnves 
included) 


BASIC 


Business 


RADIO SHACK 


TRS-80 
Model III 


$1 849 


Home 
Bus 


65 keys 


Built-in 
b&w 
CRT 


4BK 
(disk dnve 
included i 


BASIC 
CP M 
COMPATIBLE 


Home Learning 
Games Business 



Radio Shack unit uses a multiline LCO, 
which makes it into a full, portable busi- 
ness system. 

Learning machines also have their 
place in this price range. The Atari 800 
is more powerful and flexible than the 
400 and has more versatility because of 
its typewriter-style keyboard. It can be 
used both as a learning tool and as the 
basis of a powerful home system. 

Some powerful home/business sys- 
tems have their origins in this price cat- 
egory. They include the Commodore 
64, Panasonic RL-H1000 and Radio 



Shack TRS-80 Model III. These ma- 
chines are capable of handling not only 
household chores, but also such busi- 
ness tasks as word processing. They 
have expandable memories, which 
means they can handle more complex 
routines and feature the ability to use 
disk drives for mass storage. The TRS- 
80 Model III includes its own display 
tube in a single enclosure. 

$1,000 to $2,000 

Here the home machines get down to 
business. Serious business. Key- 



SYSTEMS FROM $2,000 TO $3,000 


Manufacturer 


Model 


Price 


Market 


Keyboard 


Display 


Memory 


Language 


Applications 


APPLE 


Apple lie 


S2.385 


Home Bus. 


Typewriter 


TV CRT 


64K 
(2 disk dnves 
included) 


BASIC 


Home Learning 
Business Games 


BASIS 


Basis 108 


S2.150 


Home Bus. 


Typewnter 


CRT 


64K 
(disk dnve 
included) 


BASIC 


Home Business 


COMMODORE 


Commodore 
64 


S2.084 


Home Bus. 


64 keys 


TV/CRT 
(Color CRT 
added) 


64K 


BASIC 


Home Business 
Games 


COMPAQ 


Compaq 


$2,995 


Home Bus 
(portable) 


IBM-PC 
style 


CRT 


64K 
(disk dnve 
included) 


BASIC 
FORTRAN 
COBOt 
PASCAL 


Home Business 


EPSON- 
AMERICA 


QX-10 


$2,995 


Home Bus. 


Typewriter 


CRT 


64K 
(disk dnve 
included) 


BASIC 


Home Business 


HEATH 


H-89 


S2.294 


Home Bus 

(kit) 


84 keys 


Built-in 
b&w CRT 


48K 
(2 disk dnves 
included) 


BASIC 
FORTRAN 


Home Business 


IBM 


IBM-PC 


$2,104 


Home Bus. 


83 keys 


TV 


64K 
(disk dnve 
included) 


BASIC 
COBOL 
FORTRAN 
PASCAL 


Home Business 
Learning Games 




IBM-PC 


$2,784 


HomeBus. 


83 keys 


CRT added 


64K 
(disk dnve 
included) 


BASIC 


Home Business 
Learning Games 


RADIO SHACK 


TRS-80 
Model III 


S2.295 


Home Bus. 


65 keys 


Built-in 
b&w CRT 


48K 
(2 disk dnves 
included) 


BASIC 


Home Business 
Learning Games 


TEXAS 

INSTRUMENTS 


Professional 
Computer 


$2,595 


Home Bus. 


Typewnter 


CRT 


64K 
(disk dnve 
included) 


ASSEMBLER 
FORTRAN 
COBOL 
PASCAL 


Home Business 


ZENITH DATA 


Z-100 


$2,899 


Home Bus. 


108 keys 


CRT 


28K 
(disk dnve 
included) 


BASIC 


Home Business 
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ANNOUNCING... A GREAT NEW SERVICE 
FOR POPULAR MECHANICS READERS WHO ARE 
CONNOISSEURS OF HOME COMPUTER GAMES! 



The arcaders have it easy. All they need to do 
is drop a quarter into a machine to find out how 
good the latest shoot em up game really is. 

But for the home computer owner, it's 
another story. First of all, some of the best 
computer games require more than fast 
reflexes, can run for months, and aren't 
available at arcades. And very few stores will 
let you really try out a game before you buy. 
So for the most part, you 've had to plunk down 
$30, $40 or more . . . and simply hope for 
the best! 

Until now. 

Because now there's a whole new way to buy 
the best home computer games— through 
the POPULAR MECHANICS Software Center. 

Each game offered by our new Software 
Center has been rigorously reviewed by 
POPULAR MECHANICS editors, with these 
questions in mind: 

Is it fairly priced? Will it challenge you, not 
just once but for weeks or even months on 
end? Does it have a rich variety of scenarios ? 
Intriguing graphics? Different levels of 
difficulty? Clear and accurate playing 
instructions? 

Only if a game meets all of these requirements 
does it win our approval. And then we back 
it up with this guarantee: if you're not 
completely satisfied with the games you've 
purchased, simply return them to us within 
one week in resaleable condition. POPULAR 
MECHANICS will refund your payment, 
promptly and in full! 

Our first four selections are ready for your 
examination. Why not tell us now, via the 
coupon below, which ones you d like? 

Remember, POPULAR MECHANICS 
guarantees that you II be challenged— or 
your money back! 





Try these fascinating games now... 
with our money-back guarantee! 

MICROBE From Synergistic Software 

The year is 1990. You are the pilot of a 
miniaturized medical submarine inside 
the body of a critically injured patient. The 
mission: to ward off attacking bacteria, 
hemorrhages and possible brain damage 
to save your patient's life! A medically 
accurate, completely fascinating game. 

ULTIMA II From ON LINE UVC 

Venture through time and space across 
five different eras in the past, present and 
future in your quest to destroy Minax, the 
evil enchantress. Challenged by countless 
adversaries, you can survive only by your 
wits. A super sequel to Lord British's 
Ultima I, one of the most acclaimed fantasy 
role-playing games of our time. 

OIL BARONS From EP/X 

You operate the activities of an oil 
exploration and production company. In 
competition with other companies, you 
must bid for drilling rights, evaluate 
geological survey data, develop land 
procurement strategies, and handle 
finances. This is an intriguing combination 
of business, engineering and science. 

BOLO From Synergistic Software 

You command a futuristic tank under attack 
by ruthless enemies on a huge battlefield 
that scrolls in four different directions. 
Needed: Steel nerves and the ability to 
make and execute combat decisions 
under pressure. Based on Keith Laumer's 
science fiction classic, The Dinochrome 
Brigade. 



THE POPULAR MECHANICS SOFTWARE CENTER 

920 Grand Avenue, Des Moines, Iowa 50309 

This software will only operate on computers Name 

equipped with at least one disc drive. 

Please send the following: 



Address. 



MICROBE. One Disc. Price: $44.95, plus $1.95 
for shipping & handling. 

For Apple ll/lle (48K). Item No: 0021 
For Atari 400/800. Item No: 0022 

ULTIMA II. Two Discs. Price: $59.95, plus $1.95 

for shipping & handling. 

For Apple ll/lle (48K) Item No: 0041 
For Atari 400/800. Item No: 0042 

OIL BARONS. One Disc. Price: $39.95, plus $1 95 
for shipping & handling. 

For Apple ll/lle (48K). Item No: 0031 
For IBM PC Item No: 0033 

BOLO. One Disc. Price: $34.95, plus $1.95 

for shipping & handling. 

For Apple ll/lle (48K). Item No: 0011 
For Atari 400/800. Item No: 0012 



City_ 



_State_ 



-Zip_ 



Name of Game 


Computer 


Item No. 


Unit Price 


Shipping 


Total Each 


















































□ Check enclosed for $ 

□ Charge my □ AM EX □ Visa 


GRAND 
TOTAL 


I 



Card f. 



_Expires_ 



Signature 

REFUND GUARANTEE: If you are disappointed with any game, simply return it within one 
week in resaleable condition for a refund of your payment in full. All orders subject to 
publishers acceptance. Offer expires 12/31/83. A Division ot the Hearst Corporation 
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No wonder they call it the SUPERFONE! 

At Last— a Cordless Phone 
with TWICE the Range, Sound 
Fidelity to Rival Phones 
Cords, and a Privacy Code 
System— All This in a Phone 
Less Than an Inch Thick! 

The Super Fone is less than 1" thick. The base unit has a built-in speaker phone, 
a fully independent intercom and is 110 volt-220 volt switchable. 



Until now, cordless phones have 
given y° u wonderful convenience. But 
they've had two problems: 

1. The range is limited to 600 to 700 
feet. 

2. Some of them sound as though 
you're talking inside a barrel. 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same channel. Not 
only is there line confusion, but someone 
else can literally make a long distance call 
on your phone. 

No more. Never again. 

Range: 1500 Feet OR MORE! 

The SuperFone 650 uses state-of- 
the-art electronics to bring you the 
ultimate cordless phone. Sound quality is 
superb — and it stays superb, 1 500 feet or 
more from the base station. That's more 
than twice the distance of standard 
cordless phones. 

Only SuperFone 650 has a secret 
code system to prevent interference and 
false operation of the phone. You choose 
from 512 possible "code" combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
change when you want to. 

No other phone can interfere. No 
other unit can share the signal. No one 
else can hear or speak on your carrier- 
wave. 

Enormous Range 

We say the SuperFone 650 has a 
range of 1500 feet. 

Notice we didn't say "up to" or "as far 
as" 1500 feet. There's no hedging, 
because this seems to be the minimum, 
not the maximum range. 

Users report 1800 and 2000 feet. 
That's nearly half a mile. SuperFone 650 is 
a radiophone, not a toy, and that's why its 
signal doesn't break up or start hissing or 
crackling when you get half a block away. 

You can tell when you heft it. It's a 
Little Giant. You can feel the power inside. 
What a marvel of electronic engineering it 
is! And it's tough, too. It fits into your shirt 
pocket, and you can bounce it around all 
day without damaging it. 



Intercom — 



Speakerphone, Inte 
Everything! 



First, the base station is a speaker 
phone. Touch a button and you can have 
a hands-free conference conversation in 
the room in which the base station sits. 

Next, it's an intercom. You can page 
the handset from the base unit and have a 
private conversation. You have a true 
wireless intercom, not just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear anything the other party says, but he 
or she won't be able to hear you until you 
take the button off "hold." 

Fourth, you have an automatic redial. 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A security switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. A volume 
control for the speaker on the base unit. A 
call button to page the base from the 
cordless phone. THIS PHONE HAS 
EVERYTHING! 

30-Second Installation 

Plug your SuperFone 650 into any 
wall AC outlet. Push its standard modular 
terminal into the telephone plug. You 're in 
business. 

Every component is heavy-duty, 
from the built-in condenser microphone 
(with automatic gain control) to the LED 
indicator lights. This phone is designed for 
hard use. 

The SuperFone 650 is yours for 
$249.95 in regular pulse-dial version, 
$269.95 in Touch Tone®. If you want the 
SuperAntenna with it, giving you a range 
of a mile — or even more — you can have 
both for $319.95 (rotary pulse) or 
$339.95 (Touch Tone). Or you can get the 
SuperAntenna alone for $79.95. 




We Absolutely Guarantee! 

Use the SuperFone 650 (or any 
electronic instrument you acquire from 
us) for up to 30 days. If for any reason you 
decide not to keep it, return it for a 100% 
refund. 



SuperFone 650 is The Everything 
Phone. Anything any phone can do, it can 
do. 



The SuperFone 650, 
rotary pulse dial — $249.95 
phone and SuperAntenna — $319.95. 

The SuperFone 650, 
Touch Tone dial — $269.95 
phone and SuperAntenna — $339.95. 

The SuperAntenna, 
no phone included — $79.95. 

Multi-Line Adapter, lets you plug several 
lines into one SuperFone — $39.95. 
Add $4.50 per total order for shipping. 



Rotary Phone or Touch Tone ®? 
SUPERFONE 
Is Available For Either! 

Most cordless phones work on "pulse" 
(rotary) only. You can't use them for MCI. 
Sprint, or any of the other systems requiring 
TouchTone — including talking to a computet. 

The SuperFone 650 now has a Touch 
Tone model, so you can have the unmatched 
double convenience of a cordless phone and 
tone dialer! 

(Touch Tone model slightly higher.) 



TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 

The SuperAntenna will give your 
cordless phone, regardless of make or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to 
over 2,000. If it's 1500 feet, it could be as 
far as one mile! 

Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 




For instant service, if you have a VISA 
or MasterCard, call toll-free 24 hours 
a day, seven days a week: 

1-800-824-7888 

Ask for Operator 551 
(in California: 1-800-852-7777) 



N€WHORIZOriS 

Dept. PM8, 1 Perm Plaza. Suite 100 
New York, NY 10119 



laterial 




boards, for instance, now feature stan- 
dard typewriter keys rather than calcu- 
lator-type keys, plastic mini-keys or 
membranes. 

Powerful systems such as the Apple 
lie and the IBM Personal Computer are 
in this category along with the full-fea- 
ture portables. Atari also has a more 
powerful home computer in this price 
range, the 1200XL, which includes a 
disk drive. This machine can be used 
for business, home, games and learn- 
ing. 

All-in-one computers abound in this 
price classification. They're split be- 
tween the traditional-looking computer 
workstation-type units such as those 
from Radio Shack and portables. These 
machines feature large amounts of 
memory, full keyboards, possibly a disk 
drive or two and a built-in video display 
device. They can handle such tasks as 
business bookkeeping and planning, as 
well as word processing. 

Portable microcomputers are rela- 



tively new. They are sold as full-feature 
systems consisting of two disk drives for 
storage, complete business software, 
video display tube and cabinet. 

$2,000 to $3,000 

It's in this category that microcomput- 
ers become truly professional systems, 
as memory and functions combine to 
produce machines which are capable of 
handling complex tasks. . Here, ma- 
chines generally include about 64,000 
bytes of memory (64K). These ma- 
chines nearly always include one or two 
disk drives for mass storage. 

Four machines are worth closer ex- 
amination. 

The first one is from Texas Instru- 
ments—the Professional Computer. 
At $2,595, this machine includes one 
disk drive, has a full-travel, typewriter- 
style keyboard and is programmable 
in high-level languages. Another power- 
ful system is Epson-America's QX-10, 
aimed primarily at the home/business 
user. It includes a special word process- 
ing and financial program called Val- 
docs, and one drive. The QX-10 is a 
total package, capable of handling a 
budget, personal letter or business 
books. A powerful portable is the Com- 
paq, an IBM-PC compatible unit, which 
uses the same type of software and 



hardware as the PC. It is aimed primar- 
ily at the business user. A PC work- 
alike, the new Zenith Z-100 is in this 
price category, too. With one drive, it's 
equipped to be programmable in basic 
and can handle both business and 
home tasks. 

$3,000 and up 

The personal computers over $3,000 
usually include two drives in the total 
package. 

The machines are fully decked out 
and can handle tasks requiring large 
amounts of data storage. The Apple lie 
and the IBM-PC with two drives each 
would be examples of computers in this 
price range. The machines here use 
video display monitors, and they can 
perform graphics functions. Generally, 
these machines are aimed at the busi- 
ness market rather than at the home 
user. 

When you go over the $4,000 mark, 
you'll find the all-business machines 
such as the IBM-XT (Extended), Zenith 
Z-100 and Radio Shack's TRS-80 Mod- 
el 16. This group includes far more 
memory and advanced capabilities than 
the average home or small business 
would normally need. 

Now, use our charts to find your own 
dream machine. m 



SYSTEMS FROM $3,000 TO $5,000 


Manufacturer 


Model 


Price 


Market 


Keyboard 


Display 


Memory 


Language 


Applications 


BASIS 


Basis 108 


53,085 


Business 


Typewriter 


CRT 


64K 
(2 disk drives 
included) 


BASIC 


Home Business 


COMPAQ 


Compaq 


S3.599 


Home Bus 
(portable) 


IBM-style 


CRT 


64K 
(2 disk drives 

included) 


BASIC 
FORTRAN 

coaoi 

PASCAL 


Home Business 


DIGITAL 
EQUIPMENT 


Rainbow 
100 


S3.495 


Home Bus 


84 keys 


CRT 


64K 
(2 disk drives 
included) 


BASIC 

c 


Home Business 




Professional 
325 


S3.995 


Business 


103 keys 


CRT 


256K 
(2 disk drives 
included) 


COBOL 
CROMIX 
RATFOR 
FORTRAN 


Business 




DECMate II 


$3,740 


Business 


103 keys 


CRT 


256K 
(2 disk drives 
included) 


PASCAL 
CPM 


Business 


IBM 


IBM-PC 


$3,363 


Home Bus 


83 keys 


CRT 


64K 
(2 disk drives 
included) 


BASIC 
FORTRAN 

coaot 

PASCAL 


Home Business 
Games Learning 




IBM-PC-XT 


$4:995 


Home Bus 


83 keys 


CRT 


131K 
(2 disk drives 
included) 


BASIC 
COBOL 
FORTRAN 
PASCAL 


Home Business 
Learning Games 


KAYPRO 


Model 10 


$3,000 

(est.) 


Home Bus 
(portable) 


71 keys 


CRT 


10-Mb hard 
disk (included) 


BASIC 


Business Home 


NORTH STAR 


Advantage 


$3,999 


Business 


87 keys 


Built-in 
CRT 


64K 
(2 disk drives 
included) 


BASIC 


Business 


RADIO SHACK 


TRS-80 
Model 12 


$3,199 


Business 


82 keys 


BuiN-m 
biw CRT 


80K 
(disk dnve 
included) 


BASIC 


Business 




TRS-80 
Model 12 


$3,999 


Business 


82 keys 


Buitt-m 
b&w CRT 


80K 
(2 disk drives 
included) 


BASIC 


Business 




TRS-80 
Model 16 


$4,999 


Business 


76 keys 


Built-in 
CRT 


128K 
(2 disk drives 
included) 


BASIC 


Business 


TEXAS 

INSTRUMENTS 


Professional 
Computer 


$3,100 


Home Bus 


Typewriter 


CRT 


64K 
(2 disk ar.es 
included) 


BASIC 
FORTRAN 
COBOL 


Home Business 


ZENITH DATA 


2-100 


$4,099 


Home Bus. 
laii-m-one) 


108 keys 


CRT 


128K 
(2 disk drives 
included) 


BASIC 


Home Business 
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O T^tSoiipLfar Emh SIulV 

Your source for software and books 

at substantial savings! 

More programs, more projects, 
more ways to use your micro 
for home, hobby, and business! 

Select any 6 books (values to $125.70) 

for only $2.95 when you join 





1062 
List $14.95 



MICROCOMPUTERS 



ho* ri 

DESIGN BUM i 

List 516.95 





4T . »*. 


1205 
List $16.95 


1406 
Lilt $17.95 


MAKING 

MONEY 

MICROCOMPUTER 


Iwilcrocornpiirerl 
I interfacing | 
1 Handbook 3 


1506 
List $13.95 


1271 
List $18.95 




1491 
List $23.95 



1414 
List $15.95 




PROGRAMMING 

f TI-59 

niHP-41 

CAtCL»ATC*S I 



1442 
List $18.95 



1473 
List $18.95 



How to 
Gel Started 
with CP M 




336 
List $15.95 



II <>» lit 



55 flOvflNCEt 

corrpuTEB 

PRDCfWS 



3? 
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7 very good reasons to try 
TheTComputer Book Club ® 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save 20% to 75% on books sure to 
increase your computer know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club News Bulletins. All about current selections— mains, 
alternates, extras— plus bonus offers. Comes 1 3 times a year 
with dozens of up-to-the-minute titles you can pick from 

• "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an 
Alternate Selection— or no books at all— we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

• Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts; on software, games, and more 

• Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 



j O Tl^cnripiJtar Enh I lift® 

"~^- 3 Blue Ridge Summit, PA 17214 

Please accept my membership in The Computer Book Club* 
and send the 6 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may re- 
turn the books within ten days without obligation and have 
my membership cancelled. I agree to purchase 4 or more 
books at reduced Club prices (plus shipping /handling) 
during the next 12 months, and may resign any time there- 
after. 

336 1050 1062 1141 1160 1195 1205 1228 
1251 1271 1277 1295 1332 1369 1394 1398 
1406 1414 1423 1442 1455 1468 1473 
1485 1491 1496 1506 1533 1535 1620 

Name Phone 

Address 

City : 

State 



Zip 



Valid for new members only. |Orders outside U.S. or Canada must be prepaid in 
International Money Orders in U.S. dollars. Canada must remit in U.S. dollars.) 
This order subject to acceptance by The Computer Book Club* HMCC-B83 
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Build PM's Computer 
Workstation 
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Three-piece design (above) 
makes our computer desk the 
best all-around workstation 
we've seen. Storage module, 
left of the main desk, holds 
everything from manuals to 
disk cases (photo, right). 
Desk module holds color and 
black and white monitors, as 
well as computer and disk 
drive. Printer module to the 
right of the main desk has 
shelves for printer and paper. 

POPULAR MECHANICS • AUGUST 1983 




This three-piece desk 
keeps everything neat 
gives you plenty of room to work. 



We assembled a state-of-the-art home comput- 
er system. Then we went shopping for a desk 
to put it on — and discovered that you simply cannot 
buy a desk/table/workstation which is functional, at- 
tractive, inexpensive and ergonomically correct — 
that is, designed to put the components in the prop- 
er positions for the most comfortable use. So we 
designed and built our own. The result is this modu- 
lar, ergonomic computer workstation which can be 
custom-tailored to your requirements. It's easy to 
build, extremely versatile and will fit comfortably in 
almost any home office. It can even be built in sec- 
tions and added to as your needs grow. 

Our workstation doesn't look especially high-tech. 
We did that deliberately, because we want it to 
blend in with your home decor and not look like a 
refugee from the starship Enterprise. Yet this home 
computer center is more advanced than any office 
workstation we've seen. It's filled with clever fea- 
tures, most of which are hidden from view. 

Our computer is an Apple lie, with a single disk 
drive and optional joystick. In addition to Apple's 
black and white monitor, we added a Panasonic 
ETR 300 color monitor for games and graphics. Our 
printer is a Gemini 1 5. The dimensions of our work- 
station modules were determined by the size of 



Construction: Gerry Gerber: PM color photo: Harry Hartman 
Sot styling: Gabe Herrick; Furniture: Conran's, New York, N.Y. 





these components, plus basic ergo- 
nomic measurements (see How To 
Think Economically on the next page). 

The heart of the workstation is the ter- 
minal desk. If your space or funds are 
limited, you can build just this unit to 
support your keyboard, disk drives and 
monitor. If you have just one CRT, you 
can make your desk a bit narrower than 
ours, although a desk for a single CRT 
still should be about 30 inches wide. 

Otherwise, all the dimensions of our 
terminal desk are tailored to suit the 
computer. You'll need to measure your 
system components before modifying 
our plans. The most important dimen- 
sions are the height of the home row 
keys, the height of the CRT and the dis- 
tance between your eyes and the 
screen. 

In order to support the weight of two 
CRTs, it was necessary to suspend the 
CRT shelf from a top shelf using a cen- 
tral divider. If your system includes two 
CRTs, you must use both the top shelf 
and divider. All wiring is hidden behind 
the back, and we brought everything 



into a filtered power strip available at 
most electronics stores. The pencil 
drawer is optional, or can be switched to 
the other side of the desk. 

The printer unit 

The printer console is designed to 
hold a Gemini 1 5 or similar printer. Mea- 
sure your printer and modify the dimen- 
sions accordingly. The console holds 
the printer on a fixed shelf, accessible 
from both front and top through the lift- 
up, counter-balanced lid. An optional 
window lets you check print quality with- 
out opening the soundproof lid. 

Beneath the printer there's room for 
paper storage, accessible from the front 
of the console. A box of continuous-feed 
paper fits behind the paper storage. 

Output paper falls onto a shelf behind 
the printer. This can be adjusted for the 
proper fall, has a lip to get the paper 
stack started and can be removed for 




Our three modules can also be used In a 
stralght-across configuration. You'll need 
more room with this arrangement. 

access to the paper box. If you print sin- 
gle sheets rather than continuous-feed 
paper, the output paper shelf can be set 
in its highest position and used for stor- 
ing input sheets. 



MATERIALS LIST— COMPUTER MODULE 



Kay 

A 
B 

c 

D 



No. 

2 
2 

1 
2 



Size and description (us*) 

^4 K 30 « 55VS" oak veneer plywood (side) 
^4 x 25 V* ■ 30" oak veneer plywood 

(inside end panel) 
tyt k 29 5 /* K 39 1 /4" particleboard (desk top) 
*A X IS X 39 W oak veneer plywood (top 

and bottom shell) 
^4 X 1 8 7 /B « 39 V4" oak veneer plywood 

(back) 

^4 x 2 x 39'/4" pine (top support) 
3/4 x 5 X 39'/4" pine (stretcher) 
^4 x 12^4 x 16V4" oak veneer plywood 
(divider) 

x 2 x t6" pine (cleat) 
3 4 ■ 3 - 10 oak veneer plywood (drawer 
front) 

Vz x 3 x 17V4" lauan mahogany plywood 
(drawer side) 



Vz x 2V4 x 91/2" lauan mahogany plywood 

(drawer back) 
V4 x 8Vz x 17" lauan mahogany plywood 

(drawer bottom) 
Vie" oak veneer 

V16 x 295^ x 39V4" plastic laminate" 
1 6" center drawer slide 
Brass drawer pull 
Floor glide 

V4 x 23 x 30 x 30" particleboard 

(removable shelf) 
Vie x 23 x 30 x 30" plastic laminate" 
3 4 . 3 j . 27" pine (cleat) 
V4 "-dia, x 1 " hardwood dowel 
1 V4" No. 10 fh screw 
Mlsc: Carpenter s glue, linseed oil, paste wax. 
contact cement. 

■Formica brand plastic laminate, tidal sand No 917 



1 



1 

1 pr. 
1 
4 
1 

1 

2 
2 
6 



COMPUTER 
MODULE 



NOTES: 

1 —3/8 x 3/4" DADO 

2— 3/8 x 3/4" RABBET 

3— 3/8 x 13/16" DADO 

4— 1/4 x 1/4" DADO 

5— 1/4 X 1/4" DADO AND RABBET 




18-1/2' 



19-1/4' 
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Ci 



3x11" CENTERED 
CUTOUT IN LAMINATE - O 



3-1/2 x 1 1-1/2" CENTERED 
CUTOUT IN TOP - C 



STOPPED RABBET 

STOPPED DADOES 

DOOR - J 
1 1-1/2 x 
18-3/8" OA 
|2 REQD.) 



c 


3-1/2" 






Q 


DOOR' 




PULL 


P 






l/4"-DIA. x 1/2" HOLES 

1/8" FOR 
HINGE 

1-5/8" 
i- 




29-3/4" 



DOOR 
IOPENED) 



CROSS-SECTION VIEW 



MORTISE 

HINGES INTO DOOR 



OAK VENEER APPLIED 
AFTER ASSEMBLY 



The printer console can be positioned 
next to the terminal desk along the 
same wall, turned 90° to make an L, or 
as we show it, on a 30° angle. We filled 
the gap with a removable triangular 
shelf which matched the terminal desk 
for height. If you select the L, a square 
filler piece adds extra space that's per- 
fect for holding a telephone or disk-stor- 
age carousel. 

Our rolling storage cabinet matches 
the printer console. It can be pushed 
back against the wall or rolled forward 



NOTES: 

I —3/8 x 3/4" DADO 
2—3/8 x 3/4" RABBET 



next to you. The bottom drawer is sized 
to hold two rows of standard ring bind- 
ers, and the drawer sides are cut down 
so you can read the spines easily. The 
top drawer holds disk-storage boxes — 
three rows of 5'/«-inch disks or two rows 
of 8-inch disks. 

Tucked beneath the top is a pull-out 
writing surface. And behind the drawers 
is a hidden compartment accessible 
only by removing the drawers. It's per- 
fect for a small safe or fireproof storage 
box for valuable papers. The casters 



MATERIALS LIST— PRINTER MODULE 

Key No. Size and description (use) 

A 2 % x 29% x 30" oak veneer plywood (side) 
B 1 % x 24 x 28'/S' oak veneer plywood (back) 
C 1 3 /« x 23 x 29%*" oak veneer plywood (lid 
top) 

D 1 4 - f&fe x 23' oak veneer plywood (lid Iron!) 
E 1 *i « 24 < 29 5 /B" oak veneer plywood 
(bottom) 

F 1 % x 33^ x 24" oak veneer plywood (kick) 
G 1 V4 x 13% x 24" oak veneer plywood (shell) 
H 1 3/4 x 6 x 24" oak veneer plywood (shelf 
face) 

I 1 % x 13 x 23" oak veneer plywood 

(adjustable shelf) 
J 2 3/4 x 113* x 18V4" oak veneer plywood 

(door) 

K 2 % x 3/," x 53/4" pine (lid stop) 

LI 1 V4 x 1V4 x 231/4" pine (shelf lip) 

L2 1 1/4x1 1/4 x 23" pine (shelf lip) 

Ml 2 3/, 6 x Wa x 11VS" pine (cleat) 

M2 2 3/, 6 x x 3Vfc" pine (cleat) 

N 1 '/(J x 31/S x 1 1 1/5" glass 

0 1 . Vie x 23VS x 30Vie" plastic laminate' 

P Vie" oak veneer 

Q 1 1 VS x 23" brass continuous hinge 

R 2 pr. 13/4 x 2" brass butt hinge 

S 3 Brass drawer pull 

T 2 Magnetic catch 

U 4 Shelf clip 

V 4 Floor glide 

W 1 13 x 231/4" vibration pad 
X 4 1V4" No. 10 th brass screw 

Y 1 Stanley 10" IkJ support. No. SP 432 
Mlsc: Carpenter s glue, linseed oil. paste wax, 
contact cement. 

'Formica brand plastic laminate, tidal sand No. 917. 



BACKREST 



SCREEN 



How To Think Economically 




ADJUSTABLE 
HEIGHT 



The whole point of a custom-designed 
workstation is to ensure maximum com- 
fort. You may have to modify the dimensions 
to accommodate your equipment and your- 
self. These guidelines will help. 

Start with your chair. It should have an 
adjustable seat, lumbar (lower back) support 
and backrest. Armrests should be remov- 
able, if you have them at all. Adjust the chair 
so that when you sit erect, with feet flat on 
the floor, your thighs are parallel to the floor. 

The home row keys of the keyboard 
should be at or just above your elbow height 
when you're seated properly. Usually, this 
means from 28 to 31 inches from the floor. 

Remember to leave enough room for your 
thighs under the desk top. About 95 percent 
of American men require 25% inches from 
the floor to the bottom of the desk top for leg 
clearance, and 25 inches generally is consid- 
ered the minimum. The angle between your 
upper and lower arms should be 90°, through 
a range of 80° to 120°, up or down. 

The position of the CRT is especially criti- 
cal if you expect to avoid eyestrain. The top 



of the screen should be at or just below the 
horizontal plane of your eyes when you're 
sitting in the erect position. The center of the 
screen should be 10° to 20" below the hori- 
zontal plane of your eye height, and the bot- 
tom of the screen within 40°. 

Perhaps most important of all, the distance 
between your eyes and the CRT screen 
should be 18 to 20 inches. The screen 
should never be more than 27 inches from 
your eyes. Printed text should be the same 
distance from your eyes as the screen. 

The biggest cause of eyestrain is glare 
from the CRT. You can minimize this by 
keeping your work area at a low ambient light 
level — between 500 and 700 lux — using 
indirect lighting. For printed material, use 
adjustable spot lighting. 

Ideally, your work area should be 68° to 
72° F. and 30 to 40 percent humidity. Bright 
colors are distracting. Neutral colors should 
be used, especially for the desk top. Even 
under the best conditions, working at a com- 
puter for six hours without a break is about 
the limit. Otherwise, you risk eyestrain. 
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CRUTCHFIELD 

CATALOG 




CATALOG 




■ Personal Computers 

■ Car Stereo 

■ Home Audio 

■ Video Systems 

■ Telephone Equipment 

□ Fast Service / 30-Day Trial Period 

Join the over 600,000 value con- 
scious consumers who regularly 
receive the world-famous free 
CRUTCHFIELD catalog. 

Save up to 40% 

^ SEND COUPON OR CALL TOLL FREeI 

Be sure to mention Popular Mechanics when calling. 

800-336-5566 

In continental U.S.. Puerto Rico and The Virgin 
Islands In Virginia call toll free 800-552-3961 



□ 
□ 



Send me your tree catalog 
by Third Class mail 

Rush me your tree catalog 

I'm enclosing $1 tor First Class postage 



Name 



Address 



City 



Stale 



Zip 



CRUTCHFIELD 

j^Crutchlield Park. Dept PM. Charlottesville. VA 22906 
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MATERIALS LIST— STORAGE MODULE 



are hidden behind the recessed kick 
panel. 

Our workstation is easy to build. The 
sides of each unit are higher than the 
tops, so that you have only a simple butt 
joint to make. There are no curves to 
cut, and all of the major surfaces — the 
tops, sides and backs — are formed 
from a single piece. All hardware is 
available at any hardware store. 

We built our workstation of oak cabi- 
net grade plywood with Formica brand 
plastic laminate tops. You could use 
solid hardwood or solid pine through- 
out, but costs will mount. Painted ply- 
wood would make a functional substi- 
tute. Don't use an oil finish for surfaces 
which may come in contact with floppy 
disks. Laminate is best, though polyure- 
thane varnish or paint are okay. 

With our ergonomic guidelines, you'll 
end up with furniture that's as advanced 



Key 


No. 


Size and description (use) 


A 


2 


44 x 29 x 30 oak veneer plywood 






(side) 


B 


1 


3/4 x 24 x 27'/S" particleboard 






(back) 


C 


1 


3/4 x 24 x 30" particleboard (top) 


D 


1 


3/4 x 24 x 29%*" particleboard 






(bottom) 


E 


1 


3/4 x 25* x 24" oak veneer plywood 






(kick) 


F 


2 


3/4 x 1 1/b x 28 1 /8" pine (shell support) 


G 


1 


ty* x 23 x 29" oak veneer plywood (pull-out 






shelf) 






UPPER DRAWER 


H 


1 


3/t x 10 x 23' oak veneer plywood 






(front) 


I 


2 


VS x 9V4 x 19" lauan mahogany plywood 






(side) 


J 


1 


V2 x 8V2 x 21 3 /4" lauan mahogany 






plywood (back) 


K 


1 


'/• x 18VS x 21^4" lauan mahogany 






plywood (bottom) 






LOWER DRAWER 


L 


1 


3/4 x 1 2'/* x 23" lauan mahogany plywood 






(front) 


M 


2 


'/* x 63/4 x 19" lauan mahogany plywood 






(side) 


N 


1 


x 6 x 213/4" lauan mahogany plywood 






(back) 


0 


1 


V4 x 18V2 x 21 3 /4" lauan mahogany 






plywood (bottom) 


p 


4 


3/4 x 3VS x 3V2" plywood (mounting block) 


Q 




Vie' oak veneer 


R 




Vie x 24 x 30" plastic laminate' 


S 


2pr. 


1 8" full extension drawer slide 


T 


3 


Brass drawer pull 


U 


4 


Caster 



as the computer it holds. 



PM 



V 2 3/4" No. 8 rh screw (adjusting screw) 
Mltc: Carpenter's glue, linseed oil. paste wax. 
contact cement. 

'Formica brand plastic laminate, tidal sand No. 917. 
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TIMEX MAKES THE 

COMPUTER, 
BUT WE MAKE IT TICK. 

If you own a TS-1000 or ZX-81 computer and want to bring out the power within it, you'll want Memotech. From easier input to high 
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral Jj 
conies in a black anodized aluminum case and is designed to fit together in "piggy back" fashion enabling you ^^^^^^3mmm 

to continue to add on and still keep an integrated system look. 




P»*W Mlrfld' 
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MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor 
paged and no additional power supply is required. You can also choose the Memopak RAM which is just 
right for your needs. From economy to power. 16K RAM The Memopak 16K RAM is the most 
economical way to add memory to your TS-1000. It is fully compatible with the Timex or Memotech 16K 
RAMs to provide you with up to 32K of RAM. The l6K RAM also offers additional add-on capabilities 
through its "piggy back" connection. 32K RAM The 322K Memopak enables you to execute 
sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex's or 
Memotech's 16K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful 
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It 
accepts such BASIC commands as 10 DIM A (9000). MEMOCALC Memocalc, our spreadsheet analysis 
software, enables TS-1000 users to perform complex number crunching routines with ease. With 
the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified. 
Quick revisions can be achieved by entering new data to your formula. 
MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality 
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered 
interface which is housed in a standard Memopak case and plugs directly into the back of the 

TS-1000 or other Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with 
up to 192 by 248 pixel resolution, enables display of high resolution "arcade game" style graphics 
through its resident 2K EPROM, programmed with a full range of graphics subroutines. 
CENTRONICS PARALLEL AND RS232 INTERFACES 
Memotech's Interfaces enable your TS-1000 to use a wide range of 
compatible printers. The resident software in the units gives the 
complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and 
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals. 
SEIKOSHA CP lOOA PRINTER The Seikosha GP 100A uses a 5x7 dot matrix printing format with 
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a 






maximum width of 80 characters. The printer uses standard fanfold paper up to 
9-1/2 inches wide. The GP 100A is offered as a package including cable and 

interface. Other printer packages are also 
available through Memotech. 
ORDER AT NO RISK. All Memotech 
products carry our 10 day money back 
guarantee. If you're not completely 
satisfied, return it within ten days and we 
will give you a full refund. And every 
Memotech product comes with a six 
month warranty. Should anything be 
defective with your Memotech product, return it to us and we will repair or replace 
it free of charge. Dealer inquiries welcome. To order any Memotech product use 
the order coupon or call our toll-free number 800/662- 09^9* 

TS-1O0O is a registered trademark of tlmex Ccnp 




Mail To: Memolech Corporation. West Vale Ave . Denver, CO 802. 
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Code: PM-tw 


Priot* 


Ojy Tool 
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J2K RAM 99 95 


MK RAM 


14995 




Memocalc 


4995 




Keyboard »1lh Interface 


9995 




High Resolution Graphics 


9995 




Centronics Parallel Interface 


74 95 




KS23i Interface 


99 95 




Printer Cable 


1995 




CP HUM Primer Package" 


(99 00 




Shipping and Handling 


495 


S *95 


Tax (Colorado residents only) 
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'All prices quoted ill I S dollar. Prices and specifications suh|ect 
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7550 West Yale Avenue, Denver, Colorado 80227, 303/986-1516, TWX 910-320-2917 



Phone number 



Icitv 

L_. 



Zip 



C 




COMPUTER SOFTWARE 



Programs 
Solve 'What Ifs' 

Ever since Visicalc, computers have offered users the power to juggle 
their finances. Latest programs in this category are better than ever. 



Will a new heating system for your 
home really pay for itself in two 
years? Is it practical to make major 
repairs to your car or should you trade it 
in for a new model? Will new machinery 
for your business increase profits? How 
much will your savings be worth when 
you retire? 

Solving "What if . . . ?" problems is 
precisely the kind of thing computers do 
best. Plug in the right numbers to the 
right kind of program and the computer 
will run forever, if necessary, printing 



out every conceivable answer to your 
questions. It will give you 10, 20, 30 or 
more hypothetical answers to "What 
if . . . ?" in even less time than it would 
take you to write the problem down on 
paper. 

The computer software that answers 
your "What if . . . ?" questions is called 
an electronic spreadsheet, and is best 
known under such names as Visicalc, 
MultiPlan, Supercalc, Target, VU-Calc, 
and innumerable other variations of 
". . . Calc." 



Visicalc, Supercalc, and the other 
Calc programs are electronic represen- 
tations of the accountant's spread- 
sheet, a large paper on which a pattern 
of rows and columns form a grid of box- 
es called cells. On a spreadsheet, the 
accountant calculates the cash flow of a 
family, business, or whatever he is 
working on. The data in a cell, whether 
a value or a mathematical formula, can 
be made dependent on the data in other 
cells. A variation in the data of just one 
cell can ripple through many others. So, 



PM photos: Herb Friedman 
BORDER 



COLUMN 




A spreadsheet is a ledger sheet transferred to a video screen. Ledger 
sheet rows and columns are used to help calculate, on paper, every- 
thing you can think of. With a spreadsheet, computer figures out how 
all cells (where rows and columns meet) should be filled In. 



VIC 20 



40-80 COLUMN BOARD 

only S 99 00 # 




Now you can get 40 or 80 Columns on your T V. or monitor at one time! No more 
running out of line space for programming and making columns. Just plug in this 
board and you immediately convert your VIC-20 computer to 40 or 80 columns! 
PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheet (like 
VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM 
memory and comes in an attractive plastic case with instructions. List$149 Sale $99 



• COMMODORE 64 COMPUTER — "80 COLUMN BOARD" LIST $275 SALE $179 

(j&4 fX0 StfcceMOKf yPiuduiie QkcOHtU) 



"15 DAY FREE TRIAL ' 

• We have the lowest VIC-20 prices 

• We have over 500 program* 

• Visa - Mastercharge - C.O.D. 

• We love our customers! 



EIMTERPRIZES (*E LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phons 3127362 5244 to ordsr 




MAKE YOUR VIC-20 
COMPUTER TALK 

when you plug in our 



ONLY 



$69 



00 



VOICE SYNTHESIZER 



You can program an unlimited number of words and sentences and even adjust volume and pitch. 
You can make: • Adventure games that talk • Real sound action games 

This voice synthesizer Is VOTRAX based and has features equivalent to other models costing over 
$370.00. To make programming even easier, our unique voice editor will help you create words and 
sentences with easy to read, easy to use symbols. The data from the voice editor can then be easily 
transferred to your own programs to make customized talkies. 

* FREE — Your choice of $19.95 4* Speaker and Cabinet or $14.95 Voice Editor if you order 
before June 15, 1983! 
"15 DAY FREE TRIAL" 

• We have the lowest VIC-20 prices 

• We have over 500 programs 

• Visa - Mastercharge - C.O.D. 

• We love our customers! 



ENTERPRIZES 

BOX 550. BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 
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SAMPLE 



SPREADSHEET 





1007. 


1207. 


1507. 


2007. 


ENTER VALUE- > 


1 








ADD 2 


3 


3.6 


4.5 


6 


ADD 2 


5 


6 


7.5 


1 0 


ADD 2 


7 


8.4 


10.5 


14 


ADD 2 


9 


10.8 


13.5 


18 


TOTAL 


24 


28.8 


36 


48 


A ! 
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SAMPLE 


SPREADSHEET 






1007. 


1207. 


1507. 


2007. 


ENTER VALUE=> 










ADD 2 


(B5+2) 


<B7*1.2> 


<B7*1.5> 


(B7t2) 


ADD 2 


<B7+2> 


(B8tl.2> 


(B8tl.5> 


(BB*2) 


ADD 2 


(BB+2) 


<B9*1.2> 


<B9*1.5> 


(B9*2) 


ADD 2 


(B9+2) 


<B10*1.2> 


(B10I1.5) 


(B10t2> 


TOTAL 


SUM(B7:B10> 


SUM(C7:C10) 


SUM(D7iD10) 


SUM(E7:E10) 



Above are actual printouts of a spreadsheet program (Su percale). Top shows figures 
as they would normally appear. Bottom shows formulas resulting in figures. 



How A Spreadsheet Works 




as you might imagine, it takes a lot of 
erasing and recalculation of values 
each time the information in a single cell 
is changed. 

The format of the electronic spread- 
sheet closely resembles the paper ver- 
sion. There are labeled rows and 
labeled columns, and the intersections 
of the rows and columns create cells. 
Formulas, values and even titles are 
entered into the cells through the key- 
board. But unlike the paper spread- 
sheet that requires much erasing to plot 
the effect of changing the data in a cell, 
the electronic spreadsheet can recalcu- 
late all the affected cells almost instant- 
ly. The user can actually see the 
changes ripple through the cells row by 
row and column by column. 

Video worksheets 

The "sheet" of cells filled with titles, 
values and formulas is called a work- 
sheet. As a general rule, the size of the 
worksheet is much greater than what 
can be shown on a video screen, so the 
screen functions as a window that can 
be positioned on any part of the work- 
sheet. Depending on the specific type of 
Calc program, it's possible to combine 
widely different areas of a worksheet on 
the video screen, create a video display 
that combines sections from other 
worksheets, and even get a printout of 
combined worksheets. 

If you don't care to prepare your own 
worksheets, you can obtain prewritten 
worksheets on a floppy disk. These 
worksheets are called templates and 
are available from several sources for 
both home and business applications. 
The templates contain all the needed 
formulas to manipulate your own set of 
figures. They can save you many hours 
of work. 

There is some form of Calc software 
which will run on just about every com- 
puter. The precise features, such as the 
size of the worksheet, the mathematical 
operators and the on-screen prompts, 
depend on the particular computer, the 
available computer memory and, of 
course, the software. Surprisingly, fea- 
tures or convenience of operation have 
nothing to do with price or anything else. 

For example, the program VU-Calc 
for the Timex computer sells for less 
than $20. It provides a worksheet of 26 
rows by 36 columns (936 cells). It's not 
a large sheet by any means, but it will 
run in only 16K of RAM (Random 
Access Memory). It has a superb 
screen display that's particularly effec- 
tive for beginners and, while it has only 
the simple mathematical operators of 
addition, subtraction, multiplication and 



The two figures above are printouts of 
what you would see on the video 
screen while running a simple spread- 
sheet. This particular worksheet will take 
any number you enter and add 2 to it four 
times in a row. It will then multiply the four 
new numbers by varying percentages and 
display the results. 

Take a look at Figure 1 . The number 1 
has been entered to the right of the line 
which says enter value = . The spread- 
sheet program then automatically calculat- 
es all the other numbers. 

For instance, the program first added 2 
to 1 and got 3, which it displayed in the 
100% column. Then it showed that 120% 
of 3 is 3.6, and so on for the next two per- 
centages. 

Automatically adding to existing num- 
bers and taking percentages of the result is 
just one example of the thousands of oper- 
ations you can write a spreadsheet tem- 
plate or worksheet to do. While such things 
as amortizing loans and doing complex 
ledgers call for sophisticated program- 



division, it has many of the cell functions 
of the more expensive, better known 
Calc programs. 

Unfortunately, because VU-Calc is 
loaded into the computer from cassette 
tape, it's slow. It takes almost three 
minutes just to load the program, close 
to five minutes to load a saved version 
of a worksheet. 

The most common forms of Calc soft- 
ware, such as Visicalc and Supercalc, 
provide a worksheet of nominally 63 
columns by 255 rows, or more than 
16,000 cells. They are intended to run in 
computers having from 32K/48K to 64K 
of RAM. In addition to larger work- 



ming. it's all mainly a matter of practice. 

Figure 2 shows some of the formulas 
that were devised to accomplish our sam- 
ple task. 

The entered value is typed in (as in Fig. 
1) at the location where column B inter- 
sects Row 5. This is called cell B5. The first 
time the spreadsheet adds 2 to that value 
happens in column B, Row 7 or in cell 
B7. 

The formula in cell B7 (again in Fig. 2) 
says B5 + 2. So. whatever value is in B5 will 
have 2 added to it and that new value will 
be displayed in B7. 

So, if 1 (as shown) is typed into B5, the 
number 3 (as shown) appears in B7. But — 
and here is the real power of spread- 
sheets — if you typed 5 in B5, then 7 would 
appear in B7. Results change automatical- 
ly as you enter new numbers. 

So if you're doing a very complex bud- 
get, you can examine such things as what- 
if-the-rent-goes-up and see all the results 
right away. Spreadsheets make this kind of 
numbers management easy. 



sheets, these spreadsheet programs 
provide advanced mathematic opera- 
tors and routines such as auto-summa- 
tion of selected columns and rows, 
automatic calculation of NPV (Net 
Present Value), exponentiation, and the 
transcendental functions such as sine, 
cosine and tangent. They also provide 
the relational operators of equal or nor 
equal to, less than and greater than 
(" " and " "), and If . . . Then . . . Else. 

There are, of course, many differ- 
ences between spreadsheet programs, 
even when, on the surface, they appear 
to provide similar features. For exam- 
ple, while the cell-by-cell construction— 
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Stops squeaks 
Protects metals 
Frees rusted parts 
Starts wet engines 
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SuperCalc 
from Sorcim 
(right) was one of 
the best Ca/c style 
programs we looked 
at. Like MultiPlan 
and some other best 
bets, It enables the 
user to switch back 
and forth from the 
til led -in cells to 
programmed 
formulas. 





42 Main St., Lynchburg, TN 37352 




JACK DANIEL 
BLACK LABEL T-SHIRT 

I finally did it! I persuaded the Jack Daniel's 
folks to let me use their famous Black Label 
on a T-shirt. High quality black fabric 
(50%/50%) with white lettering. You know 
it's real, because it has Mr. Jack's signature 
on the back. A must for collectors and the 
ONLY T-shirt authorized by the Jack Daniel 
Distillery. Order S, M, L or XL. $8.00 
delivered. 

Send check, money order or use American 
Express, Diners Club, Visa or MasterCard, 
including all numbers and signature. (Add 
6%% sales tax for TN delivery.) For a free 
catalog, write to Eddie Swing at the above 
address. Telephone: 615-759-7184. 
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which was pioneered by Visicalc and 
later Supercalc — is the standard basic 
means of preparing a worksheet, Tar- 
get PlannerCalc can be programmed 
rather than written cell by cell. Just typ- 
ing the statement line 4 gross 
income = 1000, 2000, 3000, 4000 will 
enter the title gross income and all the 
pertinent information in the correct cells 
on row 4. 

Window on the world 

But rapid programming of data in 
cells isn't the only reason for the elec- 
tronic spreadsheet's popularity. For 
many, the most important feature is the 
split window. The window is the small 
part of the spreadsheet seen by the vid- 
eo display. Splitting the window allows 
the user to compare results from differ- 
ent parts of the spreadsheet, or even 
parts or data from different spread- 
sheets. For example, a spreadsheet of 
a family's yearly net income month by 
month, used to determine when extra 
cash will be available — perhaps to pur- 
chase a washing machine or take a 
short vacation — can't fit on a screen 
because there are too many months for 
a screen display. It's simply too wide. 
But, it is possible to split the screen 
either vertically or horizontally so spe- 
cific months can be compared side by 
side. 

Until recently, Calc programs permit- 
ted one screen split — either horizontal 
or vertical. The latest versions of Calc 
software, such as MultiPlan, permit 
several splits, even bordered windows 
within the main window. MultiPlan per- 
mits up to eight such splits. 

Choosing your Calc software 

Calc software varies widely in price 
and features. Regardless of what you're 
willing to pay, it must run within your 
system and provide the operating fea- 
tures you need. The system limitation is 
RAM. There must be the minimum 
amount required by the software. But 
keep in mind that everything else is 100 
percent expansion. That is, if the 



spreadsheet program and the DOS 
(Disk Operating System) are running in 
32K RAM, leaving only 4K available for 
your spreadsheet, increasing the sys- 
tem RAM to 64K provides a full addi- 
tional 32K for data, not just another 
4K. 

Then, consider how often you will use 
the software. If you use it frequently, 
say daily, you can easily remember the 
operating codes and you will have no 
real need for on-screen prompts. But 
assume you use the program infre- 
quently. Remembering 20 to 30 or more 
codes isn't all that easy and on-screen 
prompts are a decided convenience. 
Although the on-screen prompts on the 
prompt line of Supercalc by Sorcim use 
only a single letter to represent a func- 
tion or control code, they are easy to 
keep in mind because they are exactly 
the same prompts used by Sorcim's 
other software. 

If prompts are hard for you to remem- 
ber, or you use the software very infre- 
quently, then the full-word menu-to- 
sub-menu on-screen prompts of some- 
thing like MultiPlan might be what you 
need. All function prompts are always 
on-screen and in plain English. The 
user can either press a single letter key 
which represents the prompt, or move 
the cursor to the word describing the 
desired function. 

Finally, consider if you plan to write a 
worksheet at all. It's a programming job 
that can take days, weeks or months to 
debug. There are many prewritten tem- 
plates available. While some are for 
home and family use, most are for busi- 
ness. They include real estate manage- 
ment, engineering, even general pay- 
roll, including the printing of standard 
accounting forms. 

Not every type of template is avail- 
able for every Calc-type program. If you 
find a template that's suited to your par- 
ticular use, you might want to buy the 
Calc program for which it was written. 
Remember, your own application is the 
most important consideration in pur- 
chasing Calc software. m 
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Everybody's making money 
selling microcomputers. 
Somebody s going to make money 
servicing them. 



Now NRI Trains You At Home To 
Make Money Servicing, Repairing, 
and Programming Personal 
and Small Business Computers 

Seems like even' time you turn around, somebody 
comes along with a new computer for home or business 
use. And what's made it all possible is the amazing micro- 
processor, the tiny little chip that's a computer in itself. 

Using this new technology, the industry is offering 
compact, affordable computers that handle things like 
payrolls, billing, inventory, and other jobs for business 
of every size... perform household functions including 
budgeting, environmental systems control, indexing 
recipes. And thousands of hobbyists are already owners, 
experimenting and developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth factors influencing 
the increasing opportunities for qualified computer 
technicians. The U.S. Department of Labor projects over 
a 600% increase in job openings for the decade. Most 
of them are new jobs created by the expanding world 
of the computer. 

Learn At Home 
to Service Any Computer 

NRI can train you for this exciting, rewarding 
field Train you at home to service not only micro- 
computers, but word processors and data terminals, too. 
Train you at your convenience, with clearly written 
"bite-size" lessons that you do evenings or weekends, 
without going to classes or quitting your present job. 

Your training is built around the latest model of 
the world's most popular computer. It's the amazing 
TRS-80™ Model 4, now with disk drive and the capa- 
bilities and features to perform a host of personal and 
business functions. No other small computer has so 
much software available for it, no other is used and 
relied on by so many people. And it's yours to keep for 
personal and business use. 

You get plenty of practical experience. Under NRI's 
carefully planned training, you even install a disk dm* 
verifying at each step its operation, lising the NRI Discovery 
Lab® that also comes as part of your course, you build 
and study circuits ranging from the simplest to the most 



(TKS-80ts a trademark 
of tl* Radio Shack 
division «f Tandy Oirp ) 







advanced. You analyze 
and tmubleshoot using 
the professional + function 
LCD digital multimeter 
you keep to use later in your work. Then you use the 
lab and meter to actually access the interior of your 
computer... build special circuits and write programs 
to control them. You "see" your computer at work and 
demonstrate its power. 

Same Training Available With 
Color Computer 

NRI offers you the opportunity to rain with the 
TRS-80 Color Computer as an alternative to the Model 4 
The same technique for getting inside is enhanced by 
using the new NRI-developed Computer 
Access Card. Only NRI offers you 
a choice to fit your specific 
training needs. 




Become the Complete 
Computer Person 

m to training in BASIC and advanced 
machine language, you gain hands-on experience in 
tlw operation and application of the latest computers 
for both business and personal jobs. You're trained to 
become the folly rounded, new breed of technician who 
can interface with the operational, programming, and 
service facets of all of today's computers. You're ready to 
take your place in the new electronic age. 

Other Opportunities 

NRI has been giving ambitious people new elec- 
tronic skills since 1914. Today's offerings also include 
TV/Audio/Video Systems servicing with training on our 
exclusive Heath/Zenith computer-programmable 25" 
diagonal color TV... Industrial Electronics, Design 
Technology. . . and other state-of-the-art courses. 

The Catalog Is Free. 
The Training is Priceless. 

Send the postage-paid card for our 104-page catalog 
showing all courses with equipment and complete lesson 
plans. There's no obligation other than to yourself. See 
now NRI can help you take advantage of the exciting job 
and earnings opportunities in the exploding field of micro- 
computers. If card has been removed, please write to us. 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, DC 20016 



We'll give you tomorrow. 
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COMPUTER TELECOMMUNICATIONS 



Communicating 
With Other Computers 

Swap information, connect to vast networks or just chat. You can 
even fall in love. All you need is a computer and a modem. 



Telecommunications is using a com- 
puter to communicate with other 
computers over normal telephone lines. 
You accomplish this with a device you 
add onto your personal computer — a 
modem. It may be a box which goes 
outside your computer or a circuit board 
which plugs inside. 

When you type on your computer's 
keyboard, the modem converts the let- 
ters and numbers into digital tones. 
While the Morse Code uses dots and 
dashes, the computer ASCII (pro- 
nounced askey) code uses two differ- 
ent, almost musical, tones to encode 
your information. 

After the modem is connected to your 
computer and phone line, check the 
services offered by large computer net- 



works such as The Source and Compu- 
serve. When you call one of these net- 
works, via computer, you are calling a 
giant mainframe computer that may 
store thousands of databases full of 
information. 

You just call a local number and com- 
puters along the way take care of rout- 
ing your modem's tones through com- 
plex telephone byways to that central 
mainframe computer. The same net- 
work sends the larger computer's tones 
to you. In this way, your computer can 
have two-way contact with the large 
computer and, at the same time, hun- 
dreds of users can all be con- 
nected to that same large 
computer. 

Once you are connected 



to the mainframe computer, informa- 
tional databases will be at your dispos- 
al. You will be able to do everything 
from reading news reports from The 
Associated Press to looking up airline 
schedules. 

But still, you can buy a newspaper for 
30 cents, so why use a computer? Well, 
besides the fact that you would have to 
buy hundreds of newspapers and mag- 
azines to equal the information stored in 
the computer, don't forget the interac- 
tive uses of telecommunications. 

While connected to a database, you 
are seated in front of a full-fledged com- 
puter with a keyboard. It is a two-way 
connection. You can read what is com- 
ing across the screen, and then— in 
many instances — you can type back. 



Computers communicate over phone lines by 
sending letters and numbers in ASCII code. Each 
character Is sent as a nine-note combination ol 
two tones. Any phone line may be used. 




This is called interactive video and is 
the future of the computer networks. 

Both The Source and Compuserve 
(the two largest computer networks) are 
beginning to tap the wellspring of inter- 
active video. Both began their services 
by offering electronic mail (called 
EMAIL on Compuserve and SMAIL on 
The Source), which meant you were no 
longer at the mercy of the Postal Ser- 
vice if your addressee was also hooked 
into the computer revolution. 

Quick and easy-to-leam areas allow 
you to type in a message to anyone else 
on the network. And, your message is 
delivered in a few moments, or a couple 
of hours at most. 

SIGs, or Special Interest Groups, is 
an area that has been pioneered by 
Compuserve, although The Source is 
now offering a "Participate" program 
that is similar. In a SIG, a person 
leaves a message about that 
group's interest, or he replies 
to a string of messages. An 
original message, re 
plies received and re 
sponses to replies 





can be read in ei- 
ther sequential or 
logical order. 
On Compuserve, the 
SIGs have proven to be 
popular and now cover almost 
every interest. There are popu- 
lar SIGs for owners of the Heath, 
Apple, TRS-80 and Commodore 
computers; other SIGs about medi- 
cine or fire safety; some discuss how to 
write; and others show' people how to 
sell their software ideas. Whether you 
want to exchange recipes or learn about 
going to the moon, there is a SIG for 
you. 

And, both networks have extensive 
bulletin-board areas where you can buy 
or sell everything from software to a 
new home. In The Source's POST area 
or Compuserve's BULLET database, 
you'll find an electronic classified ad 
may solve your problems. 

But the real power of the computer 
networks and of some of the bulletin- 
board programs discussed in Join The 
Love Networks (page 108) lies not so 
much in what they offer, but in the ability 
to reduce distances to nothing. Once 
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Compuserve Information Service 

1 Home Services 

2 Business & Financial 

3 Personal Computing 

4 Services lor Professionals 



User Information 
Index 



How To Use Menu Screens 




1 After you sign on 
to Compuserve, the 
main menu appears. 



Compuserve Page FIN-1 

BUSINESS AND FINANCIAL 
SERVICES 

1 News Reports 

2 Reference Oatabases 

3 Communications 



2 We took the 
"Business and 
Financial Serv- 
ices" route, 
and the first 
menu In this 
section appears. 
Three choices 
are offered. 
This Is called 
branching out. 



Compuserve Page FIN-10 
NEWS REPORTS 

1 Business Information Wire 

2 MMS Financial Analysis 

3 Commodity Report 

4 Archer Commodity Report 

5 Stevens Business Reports 

6 Investor Protection Report 

7 investment News and Views 

8 RayLux Investors Reports 




Compuserve Page FIN-10 
COMMUNICATIONS 

1 Electronic Mail 

(user to user messages) 

2 User Directory 

3 Talk to Us 



3 "News Reports" 
menu will now 
send you directly 
to different 
reports and analy- 
sis programs. 



4 If you had chosen the 
"Communications" entry, 
a new menu would have 
taken you to electronic 
mall or other facilities. 




Compuserve 



Page FIN-20 



-REFERENCE DATABASES 



S 1 MicroOuote 
$ 2 Quick Quote 
S 3 Standard and Poors 
S 4 Value Line Data Base II 
S 5 Descriptions and Premium 
Program Rates 



S Indicates Premium Programs 




5 m the "Refer- 
ence Databases" 
choice, dollar 
signs show that 
such things as 
Mlcroquote cost 
extra If you 
want to continue. 
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you learn to use their data storage and 
transfer areas, you're close to a concept 
known as the decentralized office. 

Let's say that you have a long report 
to send to your company's offices 
throughout the country. The first thing to 
do would be to word process your report 
or other document. The document that 
you write is stored on a computer disk 
as a file. This file contains the document 
in the form of the ASCII code. 

You must then take advantage of a 
process called uploading. Uploading a 
file means that you use your own com- 
puter to send the document now stored 
as a file on a disk to another computer. 
In this case, you telephone a local num- 
ber and send the file to the private stor- 
age area you have available on the net- 
work's main-frame computer. This up- 
loading process is usually controlled by 
a terminal program which you've 
bought for your computer. (Such pro- 
grams include ascii express— the pro- 
fessional for both Apple and IBM, 
data capture 4.0 for the Apple and 
pctalk for the IBM, among others. 

Once you have uploaded your file all 
the offices you want to share that infor- 
mation with must go through the 
reverse process, called downloading. A 
printer turns the files back into docu- 
ments. After reading the material, the 
office managers frame their replies and 
upload their final responses. 

Vanquishing distance may prove to 
be the computer's greatest asset. »t 




Modems come In various shapes and 
sizes. Tymshare's Scanset terminal (top) 
Includes both a modem and display with a 
full keyboard. Hayes Smartmodem 1200 
(middle) connects any computer to a 
phone line. Universal Data System's 
212A/D puts a full menu of commands on 
the connecting computer's screen. 





A computer network may be made up of 
hundreds of small computers all call- 
ing a giant, mainframe computer system. 
Or, it can be something, well, more inti- 
mate. 

Many computers will operate as elec- 
tronic bulletin boards when equipped with 
the right software. A bulletin-board comput- 
er accepts phone calls from other comput- 
ers (any computer with a modem will do) 
and allows the person with the calling com- 
puter to leave, or post, a message. The cal- 
ler may also read any of the messages pre- 
viously posted and may respond to them. 

There are now thousands of these bulle- 
tin-board computers throughout the coun- 
try. They're run from living rooms, comput- 
er stores, colleges and even hospitals. The 
people running them all have one thing in 
common: They are shaping, today, the 
methods that other people will use to com- 
municate tomorrow. 

The bulletin boards cover all interests, 
from computer adventure games to high- 
level discourses on surgical procedures. If 
you become involved in these bulletin- 
board systems, you may find your monthly 
phone bill taking off like a rocket. 

Because they are not large networks, 
you must pay for a long-distance call to any 
computer system beyond your free calling 
area. Although there are bulletin boards in 
every state, you are bound to find a couple 
you love that are 2,000 miles away. 

The latest trend in these electronic ser- 
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vices is what we term "the love network." 
Here, believe it or not, you may find the- 
mate of your dreams only a short ASCII 
code away. 

Callers to a dial-your-match system are 
first given a secret password. Then they 
are asked to fill out a short questionnaire. 
The questions ask such things as height 
and weight, and may also get into astrolog- 
ical signs and sexual preferences. Nothing 
too forward — most of the questions might 
be asked at a typical office party. Then the 
fun begins. The caller's questionnaire is 
computer matched with all the others and a 
list of likely matches is printed on the 
screen. The caller can then read the 
answers given by those the computer has 
picked as compatible. If all looks good, a 
correspondence can begin. 

According to Gregg Collins of Match- 
maker Enterprises, the idea has really tak- 
en root. Everything from casual dating to 
marriage has resulted between people who 
have met via computer. So, if you're ready 
for it, on the other side of your modem, 
people like Lynn 432, Jill 490, Janet 418, 
Clark 201, Tony 765 and many more are 
just dying to meet you. And, who knows, if 
you really hit it off, maybe someday you'll 
even see each other! 

So whether you want to play Star Trek or 
cupid — a modem is your ticket to the 
future. 

Below is a list of some other computer 
systems to call (in order of area code). 

Atlanta, Ga (404) 926-4318 

Hayward, Calif (415) 538-3580 

Baton Rouge, La (504) 454-6688 

San Antonio, Tex (512) 340-6720 

Montreal, Canada (514) 937-2188 

Long Island, N.Y (516) 334-3134 

Phoenix, Ariz (602) 996-9709 

Boston, Mass (617) 646-3610 

Boston, Mass. (Pirates' Harbor) (617) 738-5051 

Herndon, Va (703) 471-0610 

Annandale. Va. (IBM PCUG) . . (703) 560-0979 
Washington, D C. (AM RAD) . . . (703) 734-1387 
Houston, Tex. (Madam Bokeathea Society) 

(713) 455-9502 

Freeport, Tex. (Gulfcoast) (713) 233-7943 

Anaheim, Calif (714) 772-8868 

Burlington, Vt (802) 862-7023 

Newhall, Calif. (Computer Arts Message Sys- 
tem) (805) 255-6445 

Kansas City, Mo (816) 861-7040 

Memphis, Tenn. (Medical) (901) 276-8196 

Missions, Kan. (Movie Guide) . . (913) 432-5544 
El Paso, Tex (915) 755-1000 

Hundreds of other phone numbers to call, as 
well as step-by-step examples on using a mod- 
em, are contained in The Small Computer Con- 
nection, by Neil L. Shapiro, published by Micro 
Text/McGraw-Hill, New York, N.Y. 
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ONLY PICKUP WITH 5 
POWER TRAIN & 




COMPARE DODGE RAMPAGE TO CHEVY AND FORD 



Standard Vehicles (excl. CA) 


Dodge Rampage 


Chevy S-10 


Ford Ranger 


Est. hwy./EPA est mpg 


42/;28 • 


1 39/[27j* 


39/f27l' 


Drive Transmission 


Front-wheel/4-spd. O.D. 


Rear-wheel/4-spd. Dir. 


Rear- wheel/ 4-spd. Dir. 


Horsepower 
Maximum Torque 


99 max. 
119 lbs./ft 


82 max. 
101 lbs./ft 


73 max. 
107 lbs./ft. 


Galvanized Steel 


340 sq. ft. 


265 sq. ft. 


50 sq. ft 


Standard Payload 


1,145 lbs. 


1,000 lbs. 


1,225 lbs. 


Power Brakes/ Load Sensing Sys. 


Standard/ Yes 


Optional/ No 


Optional/ No ( 


Seats 


Deluxe Buckets 


Bench 


Bench " 


Color-keyed Carpeting 


Standard 


Optional 


Optional 



"Use EPA est. mpg number for comparison. Your mileage may 
Actual hwy. mileage will probably be less. CA ests. lower. 



vary depending on speed, distance and weather. 

Buckle up for safety. 



ECTON. 



+Five years or 50,000 miles— whichever 
comes first— limited warranty covers 
engine and power train (deductible may 
be required) and outer-body rust-through. 
Excludes leases. Ask for details. 

RAMPAGE: MORE THAN JUST A 
PICKUP HIGH STYLING, 
PERFORMANCE WITH FRONT- 
WHEEL DRIVE, HIGH FUEL 
ECONOMY AND DURABILITY. 



} Dodge 
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SNORKEL-TOW 



(Continued from page 69) 

added buoyancy and deck space, and a 
swiveling motor mount connected to a 
tiller handle allows you to steer the ring 
from inside. 

Both craft were designed by Kent 
Markham of Jacksonville, Fla., a marine 
construction expert who also developed 
PM's popular series of Scuba-Tow div- 
ing scooters (see Build PM's Exciting 
New Diving Scooter, page 78, Sept. '81, 
and Great New Gear For Underwater 
Fun, page 72, Aug. '79). 

The 12-volt trolling motor, made by 
Shakespeare, is easy to install because 
its housing is conveniently threaded to 
accept standard '/2-in. plumbing pipe. A 
simple bolt-on mount is made from a 
Vz-in. pipe flange and a short '/2-in. nip- 
ple for a coupling. 

By special arrangement with the 
manufacturer, PM readers will be able 
to purchase the motor by mail in 
stripped-down form — just the power 
head without the tiller shaft, mounting 
clamp and other hardware — thus sav- 
ing you money (see ordering informa- 
tion at the end of the story). Total cost 
of the Snorkel-Tow rig, including mo- 
tor, battery and materials, should come 
to less than $150. 

Building the Snorkel-Tow 

Inner tubes are still used in truck and 
tractor tires and are readily available. 
Used tubes can be found at auto wreck- 
ing yards, or you can purchase a new 
one at auto supply outlets, farm-equip- 
ment dealers and national retail chains 
like Sears and Montgomery Ward. If 
you opt for a used tube, check for leaks 
before you buy. 

For the Snorkel-Tow float, we chose 
a 10.00-20 semi-truck inner tube that, 
when inflated, has an outer diameter of 
40 in. and an inner opening of 20 in. 
Size the plywood platform to suit the 
tube you use. Its rim should extend to 
the midpoint of the tube's cross section 
all around. In other words, for a 40-in. 
tube with a 10-in. cross section, the ply- 
wood disk shouli have a diameter of 
about 30 in. 

The inner tube is lashed to the plat- 
form with six equally spaced straps 
running through slots in the disk's rim. 
The rope bridle is attached to the rim 
on either side so it forms a loop 6 to 8 ft. 
long. 

Mount the motor as shown in the 
drawirgs, bolting it to the plywood disk 
so it falls on the fore-aft centerline, but 
is slightly ahead of the side-to-side cen- 
t <rline. Attach the pipe flange and nip- 
ple to the motor housing as tightly as 
possible before marking the plywood 
for the bolt holes. The motor should not 
be free to swivel once it's attached. 
Before making the final assembly, pack 



auto-body filler or silicone sealant 
around the motor wires. to seal out 
water. 

For safety, it's essential tfiat the bat- 
tery be installed in a waterproof case to 
eliminate the danger of electrical 
shocks. Such molded-plastic cases are 
made especially for marine use and are 
available at marine supply outlets or 
through Sears. We selected a Sears 
model that sells for about $8 (catalog 
No. 6AV58159). 

To control the motor, it's necessary to 
install a switch inside the battery case 
so its terminals are safely shielded. We 
used an ordinary knife switch, but mod- 



ified it slightly as shown. The metal 
switch parts are removed from the orig- 
inal bakelite base and mounted instead 
on a small wood block, using long bolts 
that extend through the block to serve 
as terminal posts for connecting the 
wires. The block is then bolted to the 
underside of the battery-case lid. The 
switch handle protrudes through a slot 
in the lid so that only the handle is 
exposed. 

Follow the wiring diagram for mak- 
ing connections. The motor comes pre- 
wired with leads long enough to reach 
up to the battery case without having to 
make any splices. Bare the ends, wrap 




WRANGLER RULES THE RQ 
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them around the battery's terminals 
and secure them in place with hose 
clamps. The hot or plus lead is broken 
at the switch, leaving the ground con- 
nection always intact. Cover the wires 
with rubber or plastic tubing. 

Caution: Under no circumstances 
should you attempt to operate the Snor- 
kel-Tow without a protective battery 
case. It is an absolute must, especially 
since the raft is likely to appeal to chil- 
dren. This also applies to the two-man, 
sit-in version. 

If you use a home charger to 
recharge the battery yourself, be sure 
to do it in a well-ventilated area, pref- 



erably outdoors or in an open garage. 
During the charging process, lead-acid 
batteries give off hydrogen gas that can 
be explosive if ignited by a spark. Don't 
smoke in the area or handle any equip- 
ment that might cause a spark. 

Another must for safety is a bright- 
colored diver's flag. A snorkeler in the 
water is not readily visible to passing 
boats and the raft itself, being low and 
black, is hard to spot. Such flags are 
available at dive shops and other 
marine outlets. The drawings show 
how to make a removable flag mast to 
facilitate storing the craft. 

The two-man, sit-in raft is merely an 
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ALL-SEASON RADIALS. 
WHEREVER YOU PLAY, 
THEY'RE GAME. 



\ When you work, you work hard. When you play, you need 

I a tire that'll take you to your playground. Wherever it is. 

Get all-season, all-terrain, all-position Wrangler Radials. 

From Goodyear, #1 in radials. 
All-season means year-round performance. All- 
terrain means dependable traction — on the road 
and off. A tough radial design offers 
longer tread life than our bias-ply 
tires. And gives Wranglers their 
good-looking wide stance. 
Put your light truck or van on 
, all-season Wrangler Radials. 
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enlarged version of the Snorkel-Tow 
float, fitted with a tiller handle for 
steering. We used a 13.6/12-38 tractor 
inner tube from Sears (catalog No. 
T95AF15008C), which sells for about 
$34. It has an outer diameter of about 
60 in. and an inner opening of 38 in., 
providing plenty of seating space for 
two adults. 

Unlike the fixed motor on the Snor- 
kel-Tow, the motor on the raft must be 
free to swivel so you can turn it with the 
tiller. This is done by making the Vz-in. 
pipe nipple a tight fit in the motor hous- 
ing, but a loose fit in the mounting 
flange so the motor will rotate on the 
threaded connection. 

In addition, a second, Vs-in. pipe nip- 
ple is inserted in the Vz-in. nipple so it 
projects above the plywood floor, pro- 
viding a post to which the tiller handle 
can be attached (see drawing detail). 
You can fasten the 3 /a-in. nipple in the 
Vz-in. nipple in either of two ways. You 
can grind off the threads on the smaller 
nipple and weld the two together, or 
you can have the inside of the larger 
nipple threaded to take 3 /s-in. pipe and 
screw the two together. 

The tiller handle is made of Ve-in. 
electrical conduit, which must be bent 
to a curve on a tubing bender at a met- 
alworking shop. If you prefer, you can 
avoid the bending operation by using 
two short lengths of conduit joined 
together with a right-angle connector to 
form an L-shaped handle. In either 
case, split the lower end of the conduit 
four ways with a hacksaw so it can be 
forced over the 3 /s-in. pipe nipple and 
secure it with a hose clamp as shown. 

When you turn the tiller, the motor 
pivots in its mount, propelling you in 
the direction you want to go. You can 
even reverse direction by swinging the 
tiller until the motor points backward. 
The motor wires run up through the 
handle and out a hole in the side to the 
battery case. Protect the wires with 
rubber or plastic tubing and leave 
enough slack so the tiller can be turned 
without straining the connections. 

Two-motor version 

If you're looking for a bit more speed 
and maneuverability, you might want 
to consider PM's deluxe twin-engine 
model. In this case, two identical 12- 
volt motors are mounted on the ends of 
a steering arm so they pivot together 
when the tiller is turned. The mounting 
arrangement is basically the same as 
for the single-motor installation, except 
that the steering arm is attached to the 
Vz-in. pipe nipple with a second flange 
so it swivels. The motors are bolted to 
the arm with their own flanges. 

The motors are available from Kent 
Corp., 4818 Evenlode La., Jacksonville, 
Fla. 32217. The price for each is $82.50 
postpaid. IM 
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\^^^^ Gas Rider 
tt>^ Shock Absorbers . . . 
^ smooth riding comfort you can feel 
at a price you won't. 



You'll be amazed by the satin- 
smooth ride Gas Rider delivers in 
big cars, small cars and 
in-between cars. 
Gas Rider harnesses the buffer- 
ing action of gas and all-weather 
fluid with a unique, patented 
check valve and other special 
valving. The result is the 



durable, consistent performance 
of gas with the pillowy, soft 
riding comfort you've wanted. 
Gas Rider is economical, too. . . 
priced right down with con- 
ventional shocks. 

. So float over the rough 
% spots. Feel the difference 
t. in your ride; not the price. 




DETROIT CONVERTIBLES 

(Continued from page 61) 

coupes. When you take the top off such 
a car, the resulting structure needs 
reinforcement to prevent general loo- 
sey-goosiness, and that means adding 
strength without adding tremendous 
amounts of weight. 

Typical methods 

Chrysler's methods are typical. 
Chrysler adds gussets and strengthen- 
ing members to the toeboards, central 
tunnel, rear bulkheads and the torque 
boxes over the rear-wheel arches. In 
addition, beams run up both A-pillars,' 
across the windshield header bar, along 
the door tops, behind the lock pillars 
and behind the rear seat. 

MoPar convertibles get special side 
windows, with reworked bump stops 
that tilt the upper edges of the glass 
inward for a tighter seal. Shoulder-har- 
ness attachments often have to be 
beefed or relocated in these convert- 
ibles. 

The hydraulic top motor/reservoir 
goes behind the rear seat with all its 
attendant plumbing and wiring. 

Each convertible conversion presents 
its own set of special requirements, of 
course, and some cars need braces and 
brackets even beyond those mentioned. 
Most convertibles also get more sound 
and temperature insulation than their 
coupe counterparts. 

What's still to come 

There's no question that we'll be see- 
ing more convertibles in the future. 
Cadillac plans to introduce an Eldorado 
ragtop for the 1984 model year, which 
will also be converted by American 
Sunroof and mechanically will be the 
same as the Riviera. 

Chrysler hopes to bring out its Mer- 
cedes-like 2-seater for 1985, with at 
least one soft-top rendition. 

And Ford has delved into the possi- 
bility of launching an Escort/Lynx/EXP/ 
LNX convertible. The Escort, which has 
been mocked up, would look and be a 
lot like the VW Rabbit ragtop, presum- 
ably with a full rollbar. 

Another possible Ford conversion 
centers on the new Thunderbird/Cou- 
gar coupe. It seems a natural. But so 
far. Ford's not commenting. 

All this new top-down fever comes as 
a proverbial breath of fresh air, a ray of 
sunshine, to the nation's convertible 
lovers. 

Here we are, again able to drive 
home a factory-built convertible that's 
every bit as good as those of yore. Best 
of all, there's now a ragtop to fit every 
pocketbook and need. 

And, best of all, there are more on 
the way, with prices likely to drop in the 
future. PM 
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GARDEN SHED 

(Continued from page 82) 

tools you need are a long straightedge 
and rule plus a 45790° triangle. 

For best results, mark and cut the 
first two panels from the back. Sawing 
with the good face up will cause splin- 
tering along the cut line. Label each 
part as indicated in the plan. Then, 
using one set of parts as templates, lay 
them face down on the face of the third 
panel and trace the outlines. Since you 
will cut the third panel face up, use a 
hollow ground blade to reduce splinter- 




Drain tubes inserted in boles bored in the 
rear of planter direct water away from 
the shed to eliminate water stains. 




Inside view shows shelves, battens over 
butt joints and the tool-hanging strips. 



ing, or use a handsaw. This will give 
you the one set of reversed sections. 

After the pieces have been cut, tack- 
nail the back parts to the frame. Then 
trace along the edge of the 2 x4s to 
mark the excess for trimming. Perma- 
nently attach the back panels. Repeat 
the procedure for the side panels. The 
tops of the side panels are nailed to 
cleats (A and Al ) after the planter is in 
position. 

Battens (L) are required behind those 



sections of panel that meet with a butt 
rather than in a lap joint, or at seams 
formed by warped panels. This seals 
the seam. Also install gussets (F). 

The door frame (N and Nl) is assem- 
bled with half-lap joints. Use water- 
proof resorcinol or water resistant plas- 
tic resin glue on the joints. Glue also is 
used with nails to attach the door pan- 
els to the frame. Glue isn't needed on 
the other assemblies. 

Hang the door with tee hinges (M). 
To keep the door from sagging, attach 
hinges to the jamb. Then shim the door 
in place with the desired ( 3 /i6 in.) clear- 
ance on all sides. Install the latch (R). 



At this point, you can install the 
planter box. Secure cleats (A and Al) 
for the top edge of the siding to the bot- 
tom of the planter. Attach the planter 
by driving nails from the top through 
the bottom of the planter and directly 
into the ends of the vertical 2 x 4s. Nail 
the top of the panels to the nailing 
strips. 

Install the shelves (W) with supports 
(U) and edging (V). After driving nails 
to hang hand tools into the tool-hanging 
strips (G), nail the strips in place. Final- 
ly, paint or stain the shed. We used 
Olympic Acrylic Latex Solid Color Stain 
in two colors: chamois and cedar. FW 



TUNE-UP TIME ? 



B 12 

CHEMTOOL 
— ■< 

CARBURETOR 
CHOKE 
CLEANER , 



THESE MAY BE THE ONLY TOOLS YOU NEED! 
For all Engines - Gas or Diesel 



B-33 ENGINE 
CLEANER 

A clean engine runs 
cooler - Spray it on 
Hose it off 



B-12 CHEMTOOL 

The Original - For Gas 
Tank, Combustion 
Chamber, Crankcase 
or Carburetor. 



B-12 CHEMTOOL 
FUEL 

TREATMENT 

Cleans entire fuel 
systems in GAS OR 
DIESEL engines. 
Eliminates Moisture 

GAS BLAST 

Cleans fuel system 
and reduces engine 
octane requirements. 
FOR GAS OR DIESEL 



ASK FOR BERRYMAN PRODUCTS AT YOUR LOCAL AUTO PARTS STORE 





Arlington, Texas 7601 1 
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Endless uses for the home, 
auto, workshop, farm, boat 
and sports equipment. 

• Frees sliding bolts. 

• Turns keys in locks. 

• Loosens rusted screws. 

• Stops squeaks. 

• Keeps sliding doors sliding. 

• Silences squeaky hinges. 

• Cleans and lubricates toys, 
bicycles & fishing reels. 

• Dissolves crayon & tar marks. 

• Loosens zippers. 

• Keeps fans working smoothly. 

• Keeps garage doors rolling. 

• Gets the rust off tools. 

• Keeps clippers clipping. 

• Keeps mowers mowing. 

• Keeps spreaders spreading. 

• Keeps sprinklers turning. 

• Dries moist ignitions. 

• Lubricates linkages, pedais 
& door handles. 

• Cleans and protects guns. 

• Keeps ski bindings working. 

• Unsticks lug nuts. 

• Protects metal against 



CATHEDRAL 

(Continued from page 65) 

creased to eight stonecutters and four 
machine-shop workers. 

The fact that most of the present 
crew, all in their mid-20s to mid-30s, 
had no experience in masonry, much 
less in stonecutting, didn't bother Bam- 
bridge. "I don't worry about experi- 
ence," he said. "I look for character, 
integrity and desire to learn." If you 
wander through the dusty stoneyard 
today, busy apprentices will quit 
swinging their four-pound mallets long 
enough to confirm, over the din of dia- 
mond-studded saws and clanking chis- 
els, that the Bambridge hiring system 
works. Present stoneyard crew mem- 
bers come from varied backgrounds. 
The group includes a couple of former 
East Harlem gang members, a former 
air conditioner repairman, a former 
bookstore sales clerk and a teacher. 

At the start, machinery had to be 
found to handle the giant blocks that 
soon would arrive on 40,000-pound 
flatbeds from the same Indiana Lime- 
stone Co. quarry that supplied the orig- 
inal stone for the cathedral. "It's also 
the quarry that produced stone for the 
Empire State Building," Bambridge 
said. 

Walking through the stoneyard to- 
day, Bambridge and Bird point with 
pride to the clanking, whining ma- 
chines that supply 20th-century time 
and money-saving technology to sup- 
plement the medieval crafts. The 67- 
year-old giant planer that removes 
excess stone from complex pieces was 
a rusty hulk with bushes and weeds — 
including poison ivy, Bambridge dis- 
covered later — growing through it. It 
had been lying beside an abandoned 
railroad track at the quarry for years. 
The big circular 60-inch saw was found 
in a nearby pasture. 

"Such machines are hard to find any- 
where today," Bambridge said, "so we 
salvaged them, had them steam 
cleaned and rebuilt with parts cannibal- 
ized from similar old wrecks we found 
here and there." The only new item is 
the 8-foot, diamond-toothed reciproca- 
ting saw that slices the huge quarry 
blocks. It was made to Bambridge's 
specifications in Scotland. 

Sliced like bread 

How these devices fit in the scheme 
of things becomes clear when a big, 20- 
ton flatbed trailer wheels into the 
stoneyard from Indiana. On its back are 
two 8- to 10-ton blocks, measuring 
about 4 by 4 by 1 2 feet. In seconds, the 
overhead crane is in position. Someone 
runs the heavy wire slings under the 
first block and secures them to the 
crane hood. The great block is lifted 
and moved slowly to a tracked dolly 



under the reciprocating saw, like a 
yacht being raised from the water to its 
yard cradle for winter. The long, dia- 
mond-toothed blade rocks back and 
forth across the stone, cooled by water 
pouring through the kerf, and the block 
is sliced like a loaf of bread. 

As each slab is freed, one every three 
or four hours, it is moved to the nearby 
circular saw, where it is cut by whirling 
diamonds to rough building-block 
specs. If it's to be a molded column 
base or section, it goes ahead to the 
planer, where it rides a platform that 
carries it under specially forged blades 
which peel away excess stone between 
the high contours. They remove a quar- 
ter of an inch per five-second run. 

Once the big machines have 
thumped, whined and ground their way 
through live stone, the rough blocks are 
ready for facing and shaping under the 
stonecutters' tools. These include ev- 
erything from the wide boaster to oddly 
shaped devices with names like waster, 
punch, cockscomb, quirk and point. 
There are some 60 weird tools, many 
handed down from the Middle Ages 
through generations of stonemen. 

Tools are hard to find 

Most such tools of proper quality are 
difficult to find today. Bird brought his 
own with him from Wells. Copies for 
the apprentices had to be specially 
forged, and the master mason spent 
many early days showing the novices 
how to fashion their own mallets from 
seasoned hardwoods. The beginning 
stonecutters then progress from dress- 
ing the single face on standard rectan- 
gular building blocks, called ashlars, to 
the two- or more-faced corner blocks, or 
quoins. From there, they move on to 
more complicated forms such as bases 
or sills. 

What happens when someone goofs 
and ruins a stone? "It never happens, 
except sometimes," said Bird, wincing. 
"We call it a poxed stone. With luck, we 
can let in a piece. If not, it's set aside 
until we need a smaller piece that can 
be cut from it." 

The stones, Bambridge said, are cut 
to millimeter accuracy, just like medi- 
eval stonework. The towers could be 
put up dry. Mortar is used to take up 
minute discrepancies in the stone, and 
to keep out the weather. "But the yard- 
stick used is to design and cut so that it 
would stay up there on its own with no 
mortar," Bambridge said. 

Ordinarily, a specialist working un- 
der Bambridge would do the setting- 
out — turning out half-inch scale work- 
ing drawings from the architect's one- 
eighth scale rendering. He'd also 
produce the full-scale "base molds," or 
templates, in zinc. These cross sections 
of complicated stone units, such as 
colonetted columns, are laid out on a 
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spacious floor, like a full-scale lofting 
floor in a boat yard. In addition, the spe- 
cialist would specify joints for the 
stonecutters, produce a job ticket on 
each stone to be cut and take care of 
production schedules. But since only 
Bambridge was in on the original plan- 
ning and timetable decisions, he does 
both planning and directing. 

In his office apartment on the cathe- 
dral grounds, Bambridge unrolled a 
working drawing of the north tower. It 
shows every stone in the face. In the 
center of each is a circled number. 
"Each stone has its own number," he 
explained, "and each has a card in my 
file describing it and its position, in 
code. N means it's the north tower. D 
means it's the fourth section up. The 
fraction numbers are its dimensions. 
The other number is its cubic volume. 
At year's end, I tote up how much foot- 
cubage we've produced, check it 
against the foot-cubage the quarry has 
delivered, and arrive at my waste fac- 
tor — an important factor in cost con- 
trol." 

Each card becomes a job ticket that 
goes to the stoneyard. When a stone is 
produced from it, the master mason 
takes a yellow crayon pencil and colors 
that numbered stone in his copy of the 
working drawing. "It's right there in 



front of him on his yard office wall," 
said Bambridge. "No way can he repeat 
that job." 

In a modern masonry building, Bam- 
bridge pointed out, once the second 
floor is designed, the same pattern 
repeats for the next 20 floors. Here, 
each stone is an individual piece to fit a 
given space. "In the 12th century, 
they'd work the stone as it came from 
the quarry," he said. "The stone was 
cut to whatever it would make." To 
keep faith with that medieval system, 
Bambridge deliberately throws in an 
off-length ashlar or quoin every here 
and there, "so that when someone 
looks up at the building, it's not going 
bump-bump-bump all the way up. It 
moves around as if it had been done in 
the old Gothic style." 

Dean Morton likes to point out that 
the use of such 700-year-old techniques 
is what separates the work at St. John 
from other contemporary cathedral- 
building projects, such as the National 
Cathedral in Washington, D.C. "Their 
ashlars are all cut and finished to stan- 
dard sizes at the quarry," he said. 
"They're delivered to the site ready to 
lay up like bricks." The dean enjoys 
referring to such building projects as 
"off-the-shelf cathedrals." 

Originally, the plan at St. John called 



for enough stone to be cut to complete 
one tower before any stone was laid up. 
Instead, some of the stonecutters were 
trained as masons and began erecting 
the north tower last year, much the 
same way their counterparts would 
have done it in the Middle Ages. Each 
finished stone is trundled by hand 
aboard a small personal hoist, lifted to 
its scaffold platform level and manhan- 
dled into its designated position. 

Many new plans are afoot at the 
cathedral. Up in his oak-beamed office. 
Dean Morton can show you studies for 
a possible huge solar greenhouse that 
would sit above the Gothic vaulting 
atop the finished south transept, which 
would, itself, be wrapped in steel- 
framed glass. Not only would it provide 
warmth for the vast nave in winter, to 
help slash the great cathedral's million 
dollar annual fuel bill, but it also would 
create a spectacular year-round arbore- 
tum. 

"The decision to begin building 
again now is a sign of hope for the 
whole city, a factor bringing new spirit 
to our local community," said Dean 
Morton. The stoneyard is only, as he 
put it, "a single chord, though a major 
one*, in a symphony of arts and crafts at 
the still-building, century-old Cathedral 
of St. John the Divine." IN 



WATER FROM YOUR OWN BACKYARD WELL! 




Opelika, Alabama— What can you buy 
for a nickel and get some change back? 500 
gallons of WATER, that's what! As a matter 
of fact, the electricity to pump 500 gallons 
from your own backyard well costs only 3 or 
4 cents! 



A good dependable well in your backyard 
can provide all the pure, fresh, FREE 
WATER you need. It can also "fuel" a heat 
pump to reduce your home heating/cooling 
costs by 50% or more! 

There are 2 ways to get a good backyard 
water well: 

1. You can hire a commercial driller to 
drill a big well for a big price. 

2. You can do as thousands of others 
have done— you can drill a small 
Hydra-Drill well for a small price. 

HOW MUCH WATER DO YOU MEED? 

The average U.S. family consumes about 
500 gallons of WATER per day. The typical 
small Hydra-Drill well can produce 5,000 to 
10,000 gallons of WATER per day-that's 
plenty for your home and garden or a 
heating/cooling heatpump. 

The Hydra-Drill is designed for easy do-it- 
yourself water well drilling. It is rated to 
depths of 200 feet (which puts you in easy 
reach of most of the fresh underground 
water in the world!) The Hydra-Drill can drill 
most anything the much-larger commercial 
rigs drill, yet Hydra-Drilling is no more 
difficult than operating a garden tiller. 

FREE WATER FROM A FREE WELL 

After you drill your own water well, 
you can rent or sell your Hydra-Drill or drill 
wells for your friends and neighbors. A 



Hydra-Drill can be a profitable investment 
with your own water well as a FREE 
BONUS! 

Over 100,000 Hydra-Drill wells have been 
drilled since we started this business over 20 
years ago. Let us tell you how you can drill a 
Hydra-Drill well and have a lifetime supply of 
FREE WATER! 

DeepRock Mfg., Opelika, AL 36802 



VISITORS WELCOME! 



FOR A FREE INFORMATION KIT 
CALL TOLL-FREE 

1-800-821-7700 

(Ask for Extension 63) 

Call anytime including Sundays. 
I Or clip coupon and Mail TODAY ! 





63 Anderson Road 
Opelika. Alabama 36802 

Please mail your free information kit with 
Hydra-Drill prices. 



PRINT NAME 



ADDRESS 



CITY 



STATE ZIP 



□$5.00 enclosed. Please include 1983 Heatpump 
Book. 

€1983 OvepRock Mfg Co 
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LIGHTNING 

. (Continued from page 57) 

moves up above ground, it will find 
negative ions to draw it up in steps. 
Meanwhile, the negative particles are 
flowing down from the cloud. Eventual- 
ly, the shower of electrons and the 
waves of positive charge meet in the air 
and a lightning bolt is ignited. 

The process takes place in millionths 
of a second and the amount of energy 
released is tremendous. The potential 
between cloud and ground is an aver- 
age 10 million to SO million volts. When 
the first spark of lightning forms, it cre- 
ates a step leader, a mini lightning bolt 
that reaches farther down the path of 
least resistance to charge up an ensu- 
ing step leader. As the lightning rips 
down what amounts to a charge 
chute — a veritable funnel of particles 
that creates a field to carry the bolt — 
air molecules are heated up and torn 
asunder. The combination produces the 
light and thunder of lightning. 

The traditional lightning rod rises out 
of the comers of the roof of a building, 
drawing negative ions down to ground. 
Thus, lightning rods theoretically pro- 
vide a channel for the positive wave to 
meet the negative shower. Instead of 
lightning hitting the roof, the Franklin 
theory states, the bolt is channeled 
safely to ground by the pointed rod. 
Unfortunately, many buildings "pro- 
tected" by lightning rods still have 
been hit and damaged. 

"I've had six rods on top of a moun- 
tain at Langmuir and in 20 years I've 
had no evidence that they've been hit," 
Moore says. "These are good, sharp 
stainless steel rods." Even so, he says, 
lightning has hit trees and low-lying 
structures close to the rods. Socorro, 
N.M., where the Langmuir labs are 
located, has the second-highest fre- 
quency of lightning strikes in the Unit- 
ed States. The first is Orlando, Fla. 

Saint Elmo's fire 

Langmuir researchers believe the 
lightning rods haven't worked because 
of the buildup of a coronal discharge 
around the rod's point. The discharge, 
known as Saint Elmo's fire, is a blue- 
green glow of charged particles that 
draws off oppositely charged particles 
from the air. As it does, the positive 
wave beneath the rod shifts away from 
it, seeking a less disruptive path. Thus, 
it seems, the pointed rod merely shifts 
the path of a lightning bolt slightly. 

For Moore, the answer to this prob- 
lem was to go with blunt-tipped rods or 
arrays of wire, or a combination of the 
two. ''Elevated blunt rods or horizontal 
conductors suitably grounded to earth 
can provide better lightning paths than 
the pointed rods," Moore says. The 
blunt rods build up a coronal discharge 



at a far slower pace. The difference is in 
terms of thousandths of a second. Since 
lightning bolts take millionths of a sec- 
ond, the difference may be crucial. 

Another prominent name in the 
lightning field, Roy B. Carpenter Jr., 
agrees with Moore on the inadequacy 
of the Franklin-type lightning rod. But 
Carpenter, whose Lightning Elimina- 
tion Associates makes the revolutionary 
Dissipation Array, feels the problem 
lies more with overall systems design 
than with the shape of the rod itself. 
Carpenter's patented lightning arrays, 
marketed since the 1970s, use hun- 
dreds, even thousands, of pointed rods 
spread over a wide area and elevated 
above the roof of a protected structure. 
This umbrella of lightning rods, while 
not the most beautiful sight, is beloved 
by those who have come to rely on it. 

No strikes since '78 

"We haven't had a lightning strike 
since 1978," says Al Fuchs, manager of 
KQTZ-FM, a radio station in Hobart, 
Okla. "We built our transmitter on a 
mountain site abandoned by the high- 
way patrol. They had used it for a 
communications station, but it kept get- 
ting knocked out by lightning." Fuchs 
says the Dissipation Array has lived up 
to every promise — no lightning strikes 
on the protected building and no light- 
ning around the roof or antenna. 

The story is the same at Philadelphia 
Electric's Peachbottom atomic power- 
plant in Pennsylvania's Susquehanna 
Valley. The plant has a Dissipation 
Array 725 feet over a gas stack used to 
let out nonradioactive steam. 

"We were at our wit's end when we 
installed the Dissipation Array four 
years ago," says Bill Van Buskirk, a 
Philadelphia Electric engineer. "We 
had standard lightning rods protecting 
the area, but we kept losing electronic 
sensing equipment when lightning 
struck it." Since the cone-shaped array 
was erected above the gas stack, the 
plant hasn't had any strikes. "We've 
had a few ground surges [a buildup of 
the positive particles], but they haven't 
done any damage," says Van Buskirk. 

"Current codes for lightning protec- 
tion are archaic," Carpenter says. 
"They don't take into account the wide 
area of exposure for most structures. 
Using a traditional lightning rod on a 
building is like emptying the Grand 
Cooley Dam through a 1-inch pipe." 

Lightning won't build up 

At the absolute worst. Carpenter 
says, the array system he's developed 
will draw off a little Saint Elmo's fire. 
But it won't allow lightning to build up 
around the structure it protects. The 
typical Dissipation Array is an umbrella 
on a high tower. The umbrella section 
throws a shadow of protection over the 



building. All along the top of the 
umbrella are pointed lightning rods 
that run down to ground alongside or 
through the building. 

The rods aren't meant to draw light- 
ning, but rather to draw away negative 
charge. Since they are spread over the 
entire area of the building's roof, they 
guard against the problem raised by 
New Mexico Tech's Moore. If the field 
moves away from one rod, it runs into 
another just inches away. "The tradi- 
tional lightning rods are built with the 
assumption that you can dump millions 
of volts into mother Earth. But it just 
isn't so," Carpenter explains. 

To date. Dissipation Arrays have 
been erected over oil wells, radio sta- 
tions, communication towers, factory 
buildings and only a few private homes. 
Carpenter says it was a matter of mar- 
keting concentration that kept him from 
the homeowner's market. 

This year. Lightning Elimination As- 
sociates introduced a kit that a handy 
homeowner or a lightning installation 
company could use to protect a private 
home. The kit costs $2,500, a steep 
price for some homeowners, but cheap 
for those who live in areas where light- 
ning poses a daily threat. While light- 
ning Dissipation Arrays have proven 
themselves in the field when custom- 
built for big utilities and other compa- 
nies, they haven't been tested on the 
mass-produced scale. 

Searching for answers 

Meanwhile, the search continues for 
an explanation of why a cloud turns into 
a literal dynamo in thunderstorm sea- 
son. The Defense Department has been 
experimenting with a series of devices 
geared to draw charges away from an 
airplane in flight, hoping to figure out 
precisely how charges build up. 

Using a network of radio dish anten- 
nas, researchers at New York's State 
University at Buffalo are studying the 
buildup of charges in a cloud system in 
hopes of explaining the phenomenon. 

Is there any chance that lightning 
will one day be harnessed to produce 
energy? Most researchers laugh off the 
prospect as absurd, since the flow of 
juice involved would be on the order of 
an avalanche. Moore points out that 
Nicholas Tesla abandoned experiments 
earlier this century to find a way to har- 
ness lightning's power. 

Carpenter agrees that the prospect of 
harnessing lightning is not realistic at 
this stage. But, he adds, "We may one 
day be able to use the charge bled off 
by protective devices to energize a bank 
of batteries. But that's pie in the sky 
right now. We're still demonstrating 
man's ability to eliminate lightning 
strikes. Once we've made our point, 
maybe then we can look ahead to har- 
nessing lightning." PM 



I 16 



POPULAR MECHANICS • AUGUST 1983 

Copyrk 



WHILE OTHERS PROMISE... WE DELIVER! 

ORDER TOLL FREE (800) 221-8924 



I WALKMANS ON THE GO STEREO 

FM-MPX Radio with Lightweight Headphone Special 8 00 ea 
AM/FM MPX Stereo Radio with L«ghtwe«ghi 

Headphone 9 00 ea 

Lightweight Headphone with Two Plugs i 85 ea 

Cassette Stereo with Lightweight Headphone 1 3 50 ea 

Cassette AM/FM MPX Stereo with Lightweight 

Headphone . 25 00 

Walkman Stereo Mini Speaker* 2 99 pr 

"New" Palm Size AM/FM Stereo Radio with 
Lightweight Headphone 13 00 ea 

"New" AM/FM Stereo Radio with Lightweight 

Headphone with Calculator and LEO Watch 30 00 ea 
] AM/FM Headphone Radio 5 00 ea 

- PROMOTIONAL RADIOS 



AM Pocket i 90 ea 

A/F Pocket Radto 4.50 ea 

A/F Jumbo Radio AC/DC 9 00 ea 

AM/FM Digital Clock Radio w/Snooze Alarm 13 00 ea 

AM/FM TU1-TU2 Portable Radio AC/DS 14 00 ea 

| AM/FM Cassette Portable AC/DC 25 00 ea 

"New" AM/FM Stereo "Mini" Cassette Player 

with 2 High Fidelity Speakers 39 00 ea 

"New" AMSFM with Cassette and SW1-SW2 

Ghetto Blaster 43 00 ea 

| Home Stereo AM/FM Turner and Cassette 

2 Home Speakers with Separate Signal 

and Tuning Meters Price for Pair 65 00 ea 

15" Home Stereo Speaker 10 00 pr 

■ NOVELTY RADIOS 

Can AM Radio (Beer or Soda) 
Cigarette AM Radio (Kent. Winston) 
Rest Room AM Radio 
Love AM Radio 

Mock Stereo with Turntable AM Radio 
Rolls Royce AM Radio 
Lincoln AM Radio 

John Player Special Race Car AM Radio 

WATCHES - 



3 50 ea 

4 00 ea 

4 00 ea 

5 75 ea 
5 00 ea 

3 90 ea 

4 25 ea 

5 00 ea 



Mens or Ladies Metal LCD Watch 
Mens or Ladies Musical Alarm Watch 
Boys or Girls Character Watch 
Mens or Ladies Rhinestone Watch 
Mens or Ladies Calendar Watch 
Mens or Ladies Quartz Analog Watch 

Famous Copies of Concord or Rolex 
Mens Twist'O 'lex Band with Calendar 
LCD Slick on Calendar Watch 
I Beautifully Finish Butane Lighter 

with LCD Watch 
Ladies LCD Pendant Watch 
LCD Pen Watch With Parker Pen Type 

Refill" 

Space Shuttle Game Watch 
| AM LCD Radio Watch "Ne« 
Mens Calculator Watch ... 

LCD Thm Pocket Cacuiator with Case Special 3 25 ea "12 lot 
| Golf Ball LCD Clock 2 50 ea 12 lot 

Luc te Quartz Desk Clock 2 25 ea "12 lot' 

Seiko Mens Automatic Quartz Watch 27 00 ea 

"New" Happy Birthday Card with 

Musical Chime Call For Price 1 45 "12 lot' 



1 90 ea 

4 50 ea 

5 00 ea 

4 50 ea 

10 50 ea 

5 00 ea 

1 65 ea 

8 50 ea 

2 30 ea 



Special 1 80 ea 
Specal 10 00 ea 
Special 7 00 ea 



12 lot 
12 loi' - 
1 80 ea 
12 lot " 
12 lot " 

"12 kH " 
"12 lot" 
"12 lot " 

"12 lot" 
"12 tot" 

"12 tot' 
"12 tot" 
"12 tol" 
8 50 ea 



Musical Chime Calculator 
Famous Copy of Porsche Quartz Watch 
Unisonic LCD Credit Card Calculator with 

Clock and Alarm 
Umsonic Checkbook Calculator with 

Wallet to Hold Credit Cards and Checks 
| Slim LCD Chiclets Men's 
Slim LCD Chiclets Ladies 
"New" Waterproof LCD Watch Men s 
"Micro" Calculator with Key Chain 
LCD Car Clock with Alarm and Slipout for 

m Home Use 

BEAUTY AIDS 

Seiko 1600 Hair Dryer with Nozzle 
[ Curling Iron 
New Seiko 1.6O0 watt s 1 10/220 Volt Hairdryer 

PHONE-MATE — 

I Phone Mate 900 

905 Remote 

! 940 Beepertess Remote 

Sam 950 Deluxe 
I Sam-960 w/Tel 
! IQ 3000 w/Teielogical 

— — —> CODE-APHONE 

1 750 Deluxe Remote 
j #1550 Remote w/T T Phone 
i #1450 Remote Deluxe 



4 00 ea 
I3 00ea 



6 00ea 
2 20 ea "12 lot' 



2 20 ea 

2 50 ea 

3 50 ea 



12 tot " 
12101" 
12 tot " 



4 50 ea 12 lot" 

5 50 ea 
1 95 ea 
S50ea 



$74 95 
$119 95 
$139 95 
$169 95 
$224 95 
$284 95 



$194 95 
$189 95 
$118 95 



KXT- 1525 Remote Vox 
KXT-1521 

KXT-1530 Deluxe Remote 



TRA 9902 Compact 
TRA 9912 Remote 
TRA 9918 Remote 



PANASONIC 



$179 95 
$159 95 
$284 95 



Demon Dialer-176T 
Phone Controller 
Pan KXT 1235 60 No 
Pan KXT 1214 16 No 





$88 88 




S184 95 




$169 95 




$11595 




$62 95 




$96 95 




$48 99 



KXT-3B30 Delu«e Cordless $158 95 

KXT-2010 Speaker Phone $87 95 
Freedom of Movement With The C or dies t 
UNIDIN extend , phone 

EX-4500nO Memory $139 95 

EX-3500W/10 Memory $117 95 

EX-3000 $95 95 

NEW E>6000w'3 Memory And Digital Cooed $174 95 

NEW Ex-7000w/AM e FM Clock Radio $129 95 

Ex-1100 $74 95 
Extend-A-Phone EX-4000 

700 ft w/Auto paging $126 95 

EX-5000 w/lnletcom $134 95 

Phonemate IQ 1100/IO 1120 $149 95 
SUPER FONE CT-6500 

1500 FT 115-220V $189 95 

Freedom Phone FF-3500 $144 95 
Freedom Phone FF-4000 

w/3# memory — T.T $236 95 

FF-2500 115-220V $164 95 

Sanyo TH-1010 1 15V-220V 700 ft $94 95 

Sanyo TH-2000 Pocket Size 70O It w/lntercom $124 95 

Cobra AM & FM— Clock Radio w/Cordiess Phone $129 95 

| COBRA CP-210S $139 95 
TELECONCEPT Tel-w/AM ♦ FM 

Clock Radio w/Amp $59 95 



n JEN9E V« 



PIONEEB 

Kf-6100 

KE-5100 
K.E-6100 

ft ISO 
KP-S500 



mm 

,35 n-ffi 



'lis 



114.K 

1»« 

MR 

169-95 
209-96 
229 « 
249.96 
30M* 



1 
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All Pioneer speaker*' g^or P- 
ampl.1*'' 
and eQ"»'" e ' 5 
,n stock 

— — CLOSEOUT ON TAPES 4 TAPE RECORDERS 
All Push Button Cassette Tape Recorder 
with Condenser Microphone 1 3 00 ea 

Micro Pocket Memo Corder 18 50ea 

300 60 minute Cassette Tapes 41 00 ea 

200 90 minute Casette Tapes 45 00 pack 

BINOCULARS OF HIGHEST QUALITY 





16x50 
10x50 
7x35 



19 00 ea 
I9 00ea 
18 00 ea 



• CAR STEREOS AND ACCESSORIES 



Deluxe AM/FM Cassette Indash Stereo 
Deluxe AM/FM Cassette Indash Stereo with 
Full Auto Reverse 

7 Band Graphic Equalizer wiih 200 wan 

Booster & Fader & Led Meters 
40 wan Power Booster 
Deluxe FM Converter New" 

8 Track to Cassette Adapter 
6x9 40 oz Tnaxial Speaker with Grills & 

Wires 200 watts' 3 WAY 
6x9 50 oz Tnaxial Speaker with Grills & 

Wires 200 watts" 3 WAY 
3 way Mini Box Speaker System 200 WATTS 
3 way Small Box Speaker System 
Car Stereo Wedge Speakers 
Car Stereo Chrome Speaker Shelf/Door Mount 
40 Channel CB with LED Readout 
40 Channel CB Base Station 
LED Car Clock (fits in or under dash) 
5' < Round 20 oz Trtaxal Speaker Kit with 

Grills S Wires 
"New" 5U 3 way 200 watt Speaker Kit 
with Grills & Wires & 30 oz Magnets 
AM/FM Motorized Antenna 
Deluxe under Dash Cassette Player 
"New" Slimline 7 Band with LED Readout 
with 200 watts Booster & Fader Meters 
"New" Super Booster Radar Detector 
New" Deluxe AM/FM Cassette Indash stereo 

with Built-in 5 Band Graphic Equalizer 
New" Exclusive Deluxe AM/FM Cassette 
indash Stereo with Auto Reverse with 

Built-in 4 Band Graphic Equalizer 

THE HOTTEST ITEM OF THE YEAR "TELEPHONES" 
Universal Full Featured Push Button Telephone 

with Auto Re-dial 8 50 ea 

"New" Cordless Telephone Full Duplex with 

Auto Lockout Range up to 700 ft Special 62 00 ea 

MISCELLANEOUS HOT SELLERS 



Special 23 50 ea 
35 00ea 

18 00ea 
9 50 ea 

7 00ea 
Special t5 00 ea 

I2 00pr 

14 00pr 

leoopr 

15 00 pr 

2 35pr 

3 75pr 
34 00 ea 
38 00 M 

4 95 ea 

8 00 pr 

12 00pr 
Special 7 50 ea 
10 75 ea 

19 00ea 
44 00 ea 

48 00 ea 



63 00ea 



Universal AC Adapters 110/220 volt 
Deluxe Walkie Talkie with Morse Code 
Butane Lighter Blister Packed Colorful 

Assortment 
12" Portable Black & White TV 
5" Black S White TV AC/DC Car Plug 
Bic Executive Type Ball Point Pen Closeout 
AA Penlite Battery 
C Cell Battery 
0 Cell Battery 
9 Volt Battery 

New Closeout Maxell Airline AA Penlite 
Battery 

New Hand Held Game 
New Hand Held Game 
New Hand Held Game "Donkey Kong Jr ' 
Closeout on Micro Tapes 
— — AUDIO TAPES (By a 
TDK SA-90 
TDK DC-90 
Sony CHF-60 
Sony CHF-90 
Maxell UDXL11C-90 



s of 10 or 12 only) 



CAMERA AND VIDEO GAMES 



T120 
TDK 8.05 
Fuji 8.05 
Maxell 8.05 
Scotch 8.05 
Sony — 



10.10 
10.10 
10.10 
10.10 
10 10 



6.20 
6.20 
6.20 
6.20 
6.20 



7.30 
7.30 
7.30 



Many More items Too Numerous To Mention 
Send $1 00 for list and low. low prices 
Not responsible tor typos 
S50 minimum order We Ship UPS Master Charge or 
Visa and COD (Money Order or Cashier Chech only) 
ORDER TOLL FREE (800) 221-8924 
CUSTOMER SERVICE (212)633-1902 
You may order direct from this ad and send order to 

GALAXY ELECTRONICS 
VISIT P0 80X17 BROOKLYN, N Y. 11219 

4718 NEW UTRECHT AVE. 
BROOKLYN, N.Y. 11219 
OPEN 9-6 MONDAY-THURSDAY 
OPEN 9-4 SUNDAY & FRIDAY 
CLOSED SATURDAY 



OUR 
NEW 
SHOJJ 
ROOM- 



2 50 ea 

8 25 pi 

4 dz 14 00 bx 
59 00ea 
83 00 ea 

1.50 dz 

24 lor 2 40 
20 for 4 00 
20 lor 4.00 
10 lor 2 50 



Kodak Disc 4000 Camera 38 00 ea 

Canon Snappy *20 Camera 69 00 ea 

Olympus A-l with Flash Camera 70 00 ea 

New" Coieco Vision with Donky Kong Cartridge 154 00 ea 

Alan CX26O0A 89 00 ea 

Kodak KR- 136-36 Film 2 65 

VIDEO TAPES (by case of 10 only) 

VHS 120 or L-750 BETA BETA BETA | 
Highglade L500 L750 L830 



PIN ROUTER 



(Continued from page 79) 

iment's top edge flush, using a V-i-in.- 
dia. straight bit. Top off the pediment 
with a flnial turned on a lathe. 

Candy tray — Start by nailing a piece 
of Vi-in. hardboard to a 3 /i-in. -thick 
mahogany hardwood board. Then, cut 
out and edge-sand the candy tray's 
shape to both pieces simultaneously. 
Now, remove the hardboard and cut out 
the three tray sections. Sand the cut- 
out's interior edges smooth. Then, reat- 
tach the hardboard to the workpiece for 
use as a template. 

Next, install a 3 /.-in.-dia. core box cut- 
ter in the router for carving the three 
tray compartments. Set the depth-stop 
gauge for an Ve-in.-deep cut. 

Now, position one of the template's 
cutouts over the guide pin, start the 
router and make a plunge cut. Lock the 
carriage in this position, using the car- 
riage lock knob. With the guide pin 
against the cutout's inside edge, slowly 
move the workpiece against the rota- 
tion of the cutter to groove the tray 
compartment's perimeter. Lower the 
carriage Ve in. on each pass until you 
reach 5 /s in. deep. Repeat this procedure 
for the two remaining tray compart- 
ments. 

Once you've grooved all three com- 
partments to 5 /s in. deep, reset the 
depth of cut to Vs in. Now, place one of 
the template's cutouts over the guide 
pin, make a plunge cut and lock the car- 
riage. 

Using a freehand movement, shift 
the workpiece back and forth to clear 
out the waste area. Continue, taking 
deeper cuts in Vs-in. increments until 
reaching 5 /s in. deep. Repeat this proce- 
dure for carving out the two remaining 
compartments. 

Ease the candy tray's sharp outside 
corners with a Vi-in. rounding-over 
bit. 

Picture frame — The oval picture 
frame's decorative edge and rabbeted 
glass recess are both routed with ball- 
bearing piloted cutters. As is the case 
with all ball-bearing piloted routing, a 
template isn't required so the guide pin 
is removed. 

After sawing the frame's oval shape, 
flnish-sand the inside and the outside 
edges. Next, rout the decorative outside 
edge with a '/2-in. beading cutter. Then, 
place the frame face down on the work- 
table and use a 3 /s-in. rabbet cutter to 
route a Win. -deep rabbet in the 
frame's back, inside edge. IM 



MANUFACTURERS — PIN ROUTERS 

Sears. Roebuck and Co.. Dept. PM, Sears Tower, Chi- 
cago. 111. 60684 (Craftsman pin router. No. 9 GT 
25153N, $179.99). 

Shopsmith Inc., 750 Center Drive. Vandalia. Ohio 
45377 (Shopsmith overarm pin router. No. 505806, 
$595). 
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What's handier than the Air Cushion Bed? FREE 
Air Pillows to go with it ! 

Great Giveaway Offer! 

Order Your Air Cushion Bed Today and 
Get 2 Air Cuthlon Pillows 
FREE! You get a com- 
plete bedroom Set 
for the price of 
the Bed! But 

act now Folds and stores 

anywhere! 




PARAPLAJME 

(Continued from page 67) 

then climbed to 500 feet and cut back 
the throttle to level off. At about half- 
throttle, the ParaPlane flies level. 

"You're looking good," the radio in 
my ear said. "Try a few turns. Get the 
feel of how much foot movement it 
takes to make a turn." 

I decided to turn right first, so I made 
a small forward movement with my 
foot against the right-turn lever. 

Nothing happened. 

Oh my God, it won't turn. How am I 
going to land a plane that won't turn? 

Then I remembered something Sny- 
der had said during my 1 5-minute pre- 
flight briefing: "The ParaPlane is pur- 
posely built to respond a bit sluggishly. 



Belt-driven counter-rotating propellers 
provide thrust. Propellers spin on coaxial 
shafts. Plane's top speed is 26 mph. 

It takes a lot of control movement 
before anything happens." 

I pushed the lever further, and slow- 
ly, gently, the ParaPlane began to turn 
right. After several left and right turns, 
I became accustomed to the Para- 
Plane's response. 

Actually, I was glad it worked this 
way. With the controls not being 
extremely sensitive to input, I didn't 
have to worry about getting myself in 
trouble with a slight foot movement. 
And if I really wanted to make a sharp 
turn, a long push on the lever resulted 
in a pretty quick turn. 

One of the nice things about the 
ParaPlane is its simplicity. There are 
only three controls — throttle, right-turn 
lever and left-turn lever. Your feet rest 
on the turn levers. And your left hand 
operates the throttle. 

Full throttle results in a slow climb, 
(Please turn to page 121) 
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Item 


Price 


Shipping 


Single Size' 
29x72 


S39.95 


$4.95 


Twin Size* 
39 x 75 


S49.95 


$5.95 


Full Size 
54 x 75 


S59.95 


$6.45 


Queen Size 
60x80 


i 

S69.95 


$6.95 


King Size 
74x80 


$79.95 


$7.45 


Optional 
Air Pump 


$14.95 


$1.95 



Air Cushion Beds and Pillows— ideal for home, 
camping, beach or van! They inflate easily, quickly 
using a hair dryer or vacuum cleaner and the sup- 
plied adapter. Each inflates in minutes and stores 
away compactly, out of sight! Spoil yourself with 
superb sleeping comfort and be ready for drop-in 
guests, slumber parties, lounging outside. 

• Full support — inflate to your desired firmness 

• No lumps, hard spots or squeaks 

• Easy-clean, velvety suede-look surface is rug- 
gedly durable 

• Convenient air pump available — so many uses! 



Plus state & local taxes where applicable. 
'Single Pillow Bonus 

90-Day Limited Warranty 

IT'S SO EASY TO ORDER 
JUST CALL TOLL FREE 



Stuart Marketing 



m, 



P.O. Box 1221 , Morton Grove. IL 60053 

1-800-621-1203 



in Illinois collect 
312-792-3535 



MAKE CLOCKS 



Q-SERIES 

MINI-QUARTZ 

MADE IN U.S.A. 

TWO YEAR GUARANTEE 



Q-72 for Dials 
up to 3/8" thick 
Q-73 for Dials 
up to 3/4" thick 




1-4: $6.60 ea. 
5-9: $5.95 ea. 
10-24: $4.85 ea. 

FREE HANDS with EACH MOVEMENT | 

S-300 SWEEP $.20 EXTRA 
BLACK, BRASS OR RED 
Include S2.00 Minimum 
U.P.S. Delivery Charge 

Wholesale Prices • Volume Discounts 
Huge Selection of Mvts . Dials, etc. 



CALL TODAY! 
(414) 248-1150 



i/I Ari/IT DEPT. PM83 | 
KL.lJL.Rl 1 P.O. BOX 629 | 

LAKE GENEVA, Wl 53147 

Include 75c lor 1st Class Catalog Mailing 



FREE CATALOG 



GOES WHERE A 
THREE-WHEELER CAN'T! 



Models Base Kit 
Priced Irom 

$ 6 2Q95 



/ The Black Stallion 
Carl Heald Super Bronc I 




American Made 
by YOU! 

There's places those fat. foreign 
ATV's don't dare go Places you 
want to reach Like along loose-gravel 
mountain paths. Across sand dunes and streams. Be- 
tween, not around trees Or up sharp gullies And sharp 
turns in rocky country are near Impossible with three 
wheels That's when you need a two-wheeler, the Super 
Bronc from Carl Heald 

Super Bronc II features a gutsy American made 
318 cc or more powerful 357 cc4-cyclecast iron sleeve 
Tecumseh engine Heavy-duty torque converter drive, 
front and rear shocks, low-pressure wide tires and no- 
fade disc brakes are standard Many options and ac- 
cessories available 

You save hundreds of dollars on Super Bronc's kit 
price, too. because you build it Semi-kit bolts together 
in 8-10 hours with common tools. No mechanic's know- 
how needed, complete instructions Get details in our 
full color catalog 

Call TOLL FREE 1-800-253-1030 
(except Michigan 1-616-849-3400). or write: 

Carl Heald, Inc., Dept niq, po 

Box 1148, Benton Harbor, Ml 49022-1148 



Send for FREE color brochure. 



PARAPLANE 



(Continued from page 119) 

while decreasing the throttle past about 
the half-throttle position results in a 
descent: the less throttle, the quicker 
the descent. 

There are several built-in safety fea- 
tures, too. Because the flexible wing is 
really nothing more than a wingshaped 
parachute, you're always in a parachute 
mode. Even if both engines stop work- 
ing, the ParaPlane will descend to the 
ground the way any wingshaped para- 
chute will, at about 7 mph vertical 
speed. 

Another nice thing about the Para- 
Plane is that things do happen slowly. 
Maximum speed is 26 mph. That gives 
you plenty of time to think when you're 
coming in for a landing — time to steer 
or make throttle-speed corrections. 

"Okay," Snyder's voice said in my 
helmet. "Bring her in and we'll get the 
helicopter for air-to-air photos." 

I was at 500 feet, so I made a couple 
of circles around the landing area as I 
cut back on the throttle and dropped 
altitude. 

Easy to control 

Sitting strapped in my little canvas 
seat high above the tiny men on the 
ground waving at me, I felt like a cross 
between a bird and an aviation pioneer. 
I was exposed, because there was noth- 
ing to my sides or beneath me but air. 
Yet I felt strangely secure because the 
ParaPlane was so easy to control. 

Anybody can fly this thing. 

But can anybody land it? That was a 
question I was about to answer. I was 
approaching the landing area, a level 
grassy field. 

At about two feet above the ground, I 
pushed both foot-control levers fully 
forward. That lowered both the right 
and left trailing edges of the canopy to 
their fullest extent, causing the canopy 
to decrease its speed a bit. The little 
motorized chair and wheels I was sit- 
ting in swung forward, then touched 
the ground. As I had been instructed, 
when the wheels touched down, I shut 
off the engines by moving the throttle 
lever to its rearmost position. And the 
ParaPlane rolled to a stop. 

Yes, anybody can land it. Even me. 
Landing is nearly as easy as takeoff. 

Snyder walked over and shook my 
hand. "Great flight," he said. "What do 
you think?" 

"Most fun I've had all week," I 
replied. In fact, it was so much fun I 
flew the ParaPlane three more times 
that day — all in the interest of 
researching this story, not merely 
because I was having a good time. And 
each time I went up, I marveled again 
at how easy this thing is to fly. 

"That's the beauty of the ParaPlane," 
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Snyder told me. "You don't need a 
broad base of flying experience to oper- 
ate it. At least 50 percent of the present 
ultralight market have flown airplanes. 
With the ParaPlane, you don't need any 
flying experience, just the desire to 
fly." 

The ParaPlane didn't suddenly 
evolve into the mild-mannered, easy-to- 
use aircraft I flew. Several earlier ver- 
sions were built. 

The current model, the one that I 
flew, is scheduled to be in production 
by the time you read this. It's powered 
by a pair of 210-cc Solo two-stroke 
engines. Each 15-hp engine turns a 
propeller. The preps are counter-rotat- 
ing, which cancels out any torque-reac- 
tion problems a single-engine design 
might create. 

The flexible wing is a 28V2-foot-wide 
ram-air parachute, similar to the Goli- 
ath canopy that Para-Flite Inc. makes 
for the military. The military uses the 
canopy to drop cargo and sophisticated 
instruments from aircraft. Para-Flite is 
one of Snyder's companies, and is the 
world's largest maker of ram-air para- 
chutes. 

'A natural marriage' 

"We wanted to get into the ultralight 
field," Snyder said. "But we wanted 
something unique. The ParaPlane is 
really a natural marriage of our para- 
chute technology and ultralight tech- 
nology." 

Snyder knows a lot about parachutes 
and airplanes on a practical level. He 
has made 3,000 parachute jumps and is 
a licensed commercial pilot. 

"We wanted to create a new class of 
ultralight," Snyder told me, "And we 
have. This is the world's first mass-pro- 
duced, powered, flexible-wing air- 
craft. 

"And it's well within FAA regula- 
tions for ultralights," he said. "The 
FAA says an ultralight can't weigh 
more than 254 pounds. The ParaPlane 
weighs 160. 

"Maximum fuel capacity can't ex- 
ceed five gallons. The ParaPlane has a 
five-gallon tank. 

"Level speed can't exceed 63 mph. 
The ParaPlane's top speed is only 26 
mph. 

"And very importantly, I feel, the 
FAA requires a maximum stall speed of 
27 mph. The ParaPlane is virtually 
impossible to stall. The ParaPlane is 
one of the safest vehicles you can fly," 
he said. Based on my experience with 
the ParaPlane, I would agree. 

The ParaPlane costs $3,750. If you 
would like to buy one, write ParaPlane 
Corp., 5801 Magnolia Ave., Pennsauk- 
en, NJ. 08109. You will receive the 
address of the nearest ParaPlane deal- 
er. Then, get ready to take off for good 
times. IM 
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Hundreds ol Foley-Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . . 

YOU Can Do It Tool 



Navar baler* have monay -making opportunity bun to 
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COLOR CATALOG 



Build Your Own Grandfather Clock 
Prices Starting Under 

J 265 

(including 
movement and dial) 

• Do-it-yourself case 
kits, parts pre-cut 

• Finished clocks 

• Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

• Hierloom quality 

• Factory direct 
prices 

• Solid brass 
West German 
chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

MASTERCARD and 
VISA ACCEPTED 

Call or Write: 

EMPEROR® 

CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept 821. Emperor Industrial Park 
Fairhope. Alabama 36532 
Phone 1 205 928-2316 
IN CANADA: Emperor Clock Company, Inc., Dept 621 
506 NewbolrJ Street. London. Ontario N€E 1K6 





JlnLskyii 

fENTI 



ghting with 



® 




Give your home a light and airy atmosphere with VENTARAMA 
Skylights. VENTARAMA has 33 years' experience making skylit 
homes not only beautiful but problem-free. 

Easy-to-use screen/storm panel system, silent motorization and 
pole or hand-crank operator will give years of guaranteed, easy, 
carefree service. 



ENTARAMA SKYLIGHT CORPORATION 

140 Cantiague Rock Road, Hicksville, N.Y. 11801 (516) 931-0202 



r 



Own this classic 



"Roll Top" OAK DESK 

from our pre-cut partially assembled Kit. 




Here's the turn-of-the- 
century "Roll-Top" you've 
always wanted. A full 
size oak desk (oak and oak- 
veneers) now yours at 
extraordinary savings . . . 
because you put it together 
yourself from pre-cut Kit 
parts. No special tools 
needed. When finished, 
you'll possess a magnificent 
showpiece for your home 
or office — worth at least 
twice what you paid for the 
Kit! Send for details 
without obligation. 



FULL COLOR CATALOG U 
gives you all the facts ' 



Please send my free Craftsman's Corner color catalog featuring the Classic Roll Top Desk 
and many other quality hardwood kits. 1 understand I am under no obligation. 

Print Name 

Address Apt. 



City. 



. State . 



. Zip . 




Craftsman's Corner Dept. 3ML • 4012 N.E. 14th Street • Box AP • Des Moines, 1A 50302 



PM S PICKS FOR PICNICS 

(Continued from page 73) 

sure to avoid rounding the inside center 
portion of the lower end rails where the 
stretchers join. Don't round the edges 
of the legs past the points where the 
rails will join. Rounding-over cuts at the 
ends of stretchers can be stopped with 
a simple jig like the one shown in the 
photos on page 132. When this stage of 
(Please turn to page 128) 




Apply thin coats of waterproof glue to 
both surfaces of joint. Heavy coats will 
result in messy squeeze-out. 




Dry-assemble the table with bar clamps 
and bore pilot holes for the lagscrews into 
the side rails and stretcher. 



MATERIALS LIST — 



DESIGNER PATIO TABLE 



Key 

A 

B 

C 



F 
G 
H 
I 

J 
K 



M 
N 

O 
P 
Q 



No. 

2 



8 
16 
48 
8 
1 



Size and description (use) 

1V» x 4 X 36" ash (inner end 

rail) 
1'AX4X 
lVt x 4 x 

rail) 

1 ■/% x 4 x 57 3 /i" ash (inner side 
rail) 

lVfc x ?k x 57 3 /4" ash (ledger 

strip) 
IVb X 4 
IV* x 1% 
l'/V'-i.d. x 
lVi x 4Vi 

rail) 

VA> x 4% x 34 3 /4" ash (slat) 
lVs x 4"/io X 34 3 /4" ash (end 
slat) 

l'/i x 4Vi x 62V4" ash (outer side 
rail) 

Vis X 3" lag screw with washer 
3" No. 14 fh screw 
2" No. 1 4 fh screw 
l 3 /4" No. 14 fh screw 
4" (20d) galvanized common nail (post 
lock) 

W-dia. x 3 /fe" walnut plugs 
54 x 60" fabric (tablecloth) 



28W ash (leg) 
36" ash (lower end 



57 3 /i" ash (stretcher) 
x 4" ash (block) 
3V&" PVC pipe (sleeve) 
x 37" ash (outer end 



R 72 
S 1 

Misc.: W galvanized brads, resorcinol glue. 
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MILITARY 



Tec hnology 

IIPDATE 



License needed to play WarGames 



A teen-age computer buff accidentally 
gains access to the Defense Depart- 
ment's supercomputer on his personal con- 
sole. Within moments, he's matching wits 
with the single computer responsible for all 
the nuclear missiles under the North American 
Air Defense (NORAD) command. And it quick- 
ly escalates to the brink of war with Russia 

This improbable plot is overcome by the 
quick pace and dazzling high-technology sets 
of WaiGames, the MGM/United Artists film In 
particular. Angelo Graham's design of the 
NORAD computer room stands out as a bright 
haven of accuracy. Defense Department 
spokesman William Hutchins says the cellu- 
loid NORAD computer center looks a lot like 
the real thing. The film makers had help from 
retired Air Force TV liaison Duncan Wilmore 
and a half dozen Defense Department con- 
tractors who supplied the equipment to gen- 
erate graphics. The graphics show everything 
from the location of an advancing Soviet sub- 
marine force to the readiness of U.S. missiles 
But among the film's unbelievable points 
was the control that a single computer had 
over all U.S. missiles. After all. a single Space i 
Shuttle uses one main and three backup com- 
puters. The Defense Department won't say 1 
how many computers run the real NORAD. 



But can you cook? 

The heralded steel pot worn by GIs since World War II is going the 
way of the jeep — out Next year, the Army will begin replacing 
the steel helmets and their plastic liner inserts with all-plastic helmets 
The new Kevlar headgear, which strongly resembles the helmets 
worn by German troops in the '30s and '40s. weighs about 6 ounces 
less than the original steel pot. But the 53-ounce replacement is much 
more bullet-resistant, according to Army testers at Natick, Mass. Du 
Pont, which makes Kevlar, says more than half the police officers in 
America wear Kevlar bulletproof clothing. In fact, the Army says the 

new plastic pot provides 
at least 25 percent more bal- 
listic protection than the 
steel helmet. But the new 
model melts or cracks from 
extreme heat, so cooking 
dinner in your headgear will 
soon be part of military 
history. 

Of course, soldiers firing 
their weapons will appreci- 
ate a helmet that doesn't 
Army's Kevlar plastic helmet (left) cover their eyes with every 
will replace the steel pot |rlght|. kick of the rifle. 




young computer buff uses 
his modest equipment to 
break Into the memory 
banks of NORAD's super- 
computer In WarGames, a 
high-technology movie. 




*\ ess 




DUNE BUGGIES RIDE TO WAR 

Oune buggies do a great job of scrambling over rugged ter- 
rain just for fun. Realizing that they might do equally well on 
the battlefield, the U.S. Army is now arming similar vehicles 
for hit-and-run combat missions. Made by Emerson Electric, 
the little fat-tired FAVs (for Fast Attack Vehicles | can fire a 
30-mm cannon or missile launcher while moving at 80 mph. 
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SuperOutrigger: Smooth sailing in rough seas 



Since the early days of civilization. Hawai- 
ian seafarers have been putting outrig- 
gers on their canoes to keep them from tip- 
ping over. Now a modern Hawaiian inventor. 
Nathan I. Daniel, has applied the idea to a 
large, oceangoing craft called a SuperOutrig- 
ger. Its elevated hull rides above the waves on 
a central, mam pontoon, counterbalanced by 
a smaller outrigger pontoon. The result says 
Daniel, is a highly stable platform that glides 
smoothly through heavy seas with virtually no 



pitching, rolling or pounding. Besides its tip- 
proof safety and gentle handling, other advan- 
tages are less power-robbing drag compared 
to a deep displacement hull, simpler, cheaper 
construction; and more economical opera- 
tion. 

Initially, the SuperOutrigger will be built as a 
320-foot-long car/passenger ferry for fast travel 
over the often rough waters between the 
Hawaiian Islands. But the basic design will 
lend itself to other configurations as well, such 



as a workboat for servicing offshore oil rigs, a 
seagoing heliport for search and rescue mis- 
sions, and a flat-deck freighter for container- 
ized cargo. Smaller versions could also 
become a supersafe pleasure cruiser or a party 
boat for deep-sea fishing. 

Twin engines, one in the after end of each 
pontoon, are said to permit much greater 
maneuverability than a conventional hull 
because their propellers are set wide apart and 
are fitted with controllable-pitch blades. For 
very sharp turns, one propeller can be reversed 
as a brake, while the other thrusts forward. 



AVIATION 



UMBRELLA-LIKE RADAR 
COVERAGE EXTENDS 14 MILES 
IN ALL DIRECTIONS 



4. 



X .r. . mm. . , THREAT AIRCRAFT 

Lifesaving collision alarm with beacon 

TRANSPONDER 

lidair collisions, which have killed about 800 since 1 970. \ 
should soon be a thing of the past. With a new 
electronic warning system just approved by the FAA, two 
airliners on a collision course will be able to talk to each 
other directly through computers and take immediate evasive 
action without waiting for a ground controller to spot them 
and issue verbal commands. 

Twin radar beacons on the top and bottom of each airliner scan 
a spherical field of airspace 14 miles in all directions. These 
signals, interacting with those from transponders, tell on-board com- 
puters the heading, range, speed and altitude of each approaching 
aircraft |Present radarscopes show only weather patterns, not con- 
tacts with other traffic.) The computers then flash instructions to each 
pilot by means of lighted arrows on a cockpit display, telling him to 
climb, dive or turn to the right or left. 

The new TCAS (for Traffic Alert and Collision-Avoidance System) 
has been tested successfully at the FAA's Technical Center in Atlantic 
City, N.J., and is expected to be operational by mid- 1 984. It will cost 
about $50,000 per unit — peanuts compared to the multimillion-dollar 
price of a commercial transport or military jet A simpler version, for 
about SZ.500, will be available for business and personal aircraft. 

Editor: Dennis Eskow 

Contributors: Sheldon M. Gallager. Jack Hammond, Mort Schultz, 
Eldonna Fisher, Christopher Swann, Bruce Most, Bernhardt J. Hurwood 



TOP-MOUNTED 
RADAR 

TRANSMITTER 

TCAS-EQUIPPED 
AIRLINER 




BELLY-MOUNTED 
RADAR 

TRANSMITTER FLASHING ARROW TELLS 
PILOT TO CLIMB 

VERTICAL SPEED POINTER SHOWS 
THE RATE OF CLIMB OR DESCENT 



COCKPIT 
WARNING INDICATOR 





Close calls (left) 
won't happen with 
new antlcolllslon 
system. Cockpit dis- 
play (above) warns 
the pilot to take 
evasive action. 
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Technology 



r ' SEAGOING HEIJPOIT 



PM art: Dean Ellis 



allowing the vessel to pivot in its own length 
much like a tracked Army tank. Duplicate sec 
of rudders in both the bow and stern also aid 
maneuverability, eliminating the need for 
expensive auxiliary bow thrusters. 

For added safety, the pontoons are divided 
into a series of watertight compartments. In 
case of an accidental rupture, several sections 
can flood without endangering the craft's 
buoyancy. A '/^th-scale test model has already 
proved seaworthy, and construction of a full- 
scale prototype is expected to begin later this 
year. 




A manned AOV descends Into sea (top), its 
amis worked from cockpit. An above-sea 
crew (above) guides unmanned model. 



UPDATE 



Neptune's 'arms' 

They can carry a man 3.000 feet below the 
surface or send a TV camera down 
1 0.000 feet. Once below, their two robot arms, 
operated by a diver inside the vehicle or by a 
crew in an above-surface control room, can 
work on oil wells. These are the Arms Delivery 
Vehicles, or ADVs. manufactured by Ocea- 
neering International, a Houston-based un- 
derwater service company. 

The new ADVs are lowered to thejob on a 
1 5 /8-inch steel umbilical cable. Once at depth, 
horizontal and vertical thrusters can position it 
delicately. Without a diver, tne equipment 
sees with pan and tilt video cameras operated 
from the surface. 

During actual work, the force-feedback 
manipulator arms of the diving bell can push, 
pull, turn, lift and set down heavy objects. The 
operator inside the bell or on the surface 
works trie arms with a switch designed by 
General Electric that uses electronically pro- 
cessed data to give the switch the feel of an 
object that is doing the actual lifting. This gives 
the operator a feel for how much force the 
robot arms should exert. The ADVs have two 
grabber-manipulator arms that can hold a 
beam steady and lift objects of up to 900 
pounds. The ADV, which has been an exper- 
imental vehicle until now, is expected to see 
service in the Texas gulf by the end of this 
year. 



SPY PLANE FOR NATO 

The first NATO squadron of Lockheed- 
built TR-1 spy planes is being delivered 
to Alconbury, England, this summer. The 
first six TR- Is of the 35-plane order were 



delivered In June, with three more 
scheduled to arrive by September. The 
planes cruise at 430 mph at 70,000 feet. 
They fly in any weather, day or night. 




BAD WEATHER 
GUARANTEED 

Airline pilots are flying Boeing 
767s in the foulest weather 
theyve ever seen, but It's very 
safe. With a Smiths Industries 
weather radar simulator, a pilot 
can practice flying through a 
storm that develops with un- 
canny realistic speed and true 
foul-weather readings (left) on 
the simulator's radar screen. 




FLAPS UP, DOME DOWN 

The latest development in simulated 
combat flight is the McDonnell Doug- 
las F-15 Eagle simulator. The two-seat 
COCkpIt Sits under a 40-foot diameter 

dome on which training officers can 
project all sorts of situations from dog- 
fights to near-ground combat. In addi- 
tion to training pilots, the simulator Is 
evaluating the F-15's Instrumentation 
for attack-craft duty. That includes 
electronics to control air-to-air and air- 
to-ground missiles. The F-15 already is 
flight-certified with a wide range of 
advanced-fighter capabilities. Includ- 
ing long-range, all-weather radar. 
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INVENTIONS 



Gas from chips 

The first machine designed to convert 
wood chips into high-octane methanol 
has begun experimental operations at the 
Solar Energy Research Institute's labs in Boul- 
der, Colo. The methanol could be used as fuel 



BIOMASS 

SILO 



SLIDE 
VALVE 



LOCK 
HOPPER 



INSULATION 

BIOMASS 
OIL FLAME 



BIOMASS 




by utilities, in office 
buildings and even 
in cars. The SI mil- 
lion machine con- 
verts up to a ton of 
wood chips a day 
into enough metha- 
nol to power and 
heat a five-story 
building. 

The Oxygen Bio- 
mass Gasifier, a cre- 
ation of two Colora- 
do inventors, Thom- 
as Reed and Michael 
Graboski. produces a 




Engineer feeds wood 
chips Into Oxygen 
Blomass Gasifier. The 
machine processes up 
to a ton of chips. 



Technology 

UPDATE 



Seeing eye machine 

Thousands of patients denied eye surgery 
because their doctors were afraid it 
would do no good are now looking forward 
to restored sight. Using a new Guyton-Min- 
kowski Potential Acuity Meter (PAM), doctors 
can determine with very high certainty wheth- 
er removing a cataract or other obstruction will 
restore sight. The PAM focuses a thin beam of 
light through any tiny opening 1. 1 mm wide or 
more) in the cataract The beam then widens 
and focuses a standard eye chart on the 
patient's eye behind the cataract. If the patient 
can read the chart surgery is performed. 
Reports in medical journals indicate the PAM 
has a near 1 00 percent diagnostic accuracy. 



GAS 
OUT 



ASH OUT 



medium-energy |300-BTU) synthesis gas that 
converts to methanol. By injecting pure oxy- 
gen instead of ambient air into the system, the 
gasifier can convert 99.5 percent of the pro- 
cess's tars and oils into gas. 

Wood chips are fed through a silo into the 
gasifier at temperatures around 1 .000° F. A star 
valve continuously feeds the biomass (chips) 
into the reactor. The vessel is surrounded by a 
water-cooling system near the chamber 
where gas separates from the very hot and 
pressurized chips. Tars not carried out by the 
oxygen as vapors move toward a combustion 
chamber to feed the heating process. 

The gasifier is so efficient that the only solid 
waste is ash. The ash can be used as fertilizer. 
Now that the experiment has proven success- 
ful, a scaled-up version is planned. The Den- 
ver-based Methanol Inc. will build a 6 million 
gallons a year methanol plant sometime next 
year. 




Device projects eye chart through cataract 
to determine whether surgery will work. 



Light talk 



Spray-on housing 





Telephone companies already have replaced some electric tele- 
phone wires with fiber optics that use light to carry a message. 
But a new invention from Bell Labs may advance fiber optics beyond 
anyone's wildest dreams. Bell officials say their new laser switch may 
herald the coming of a computer that works on light instead of elec- 
tricity. Officials showed that the sharply tunable Bell laser can pass 
through a fiber |above) and turn a switch on and off It could lead to 
the most powerful computer chips ever by the end of the 1 990s. 
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Adobe houses are popular in the Southwest because they're 
cheap to build and they insulate well against the extremes of 
the desert. An inch of adobe has an R-rating of 3.3. But adobe weath- 
ers easify and is difficult to maintain Enter Tucson architect Robert 
Barnes and his new invention — Ablobe. A mixture of clay, straw and 
polymer material, the Ablobe is liquefied and can be sprayed onto a 
building. Thus, a cracked adobe wall or weathered adobe brick can 
now be revived with the treatment. [5] 
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'.713 ALFA ROMEO 6? 78 <ot all Gtnlia GT 4 Spider models 

964 ! ALFA ROMEO ALFETTA 73 80 an mc mdls GT GTV 4 sedan $12 95 

8677 AMC GREMLIN. HORNET. PACER 71 80 to- a" models $12 95 
8194 AMC 75 82 covers AMX Concord f agieMatado< Spntplus $1095 
0991 ARROW. PLYMOUTH 76 80 rovers ail models $12.95 
9404 ASPEN. OODGE 76 79 covers all models $12 95 

7122 AUDI 100 70 77 to- a" models « 1001 $12 95 

9590 AUDI 4000 79 81 cove- s an mode s $10 95 

0664 AUDI 5000 77 79 $12 95 

0726 AUDI FOX 73 79 covers an models $12 95 
0379 BARRACUDA 4 CUDA 65 7? an 6 4 V8 models $10 95 
1042 BMW 2002 59 77 it 1500 !600 1602 2000 e.cept CS $12.95 
9813 BMW 320i 77 81 covers an modeis $12 95 
8199 BMW 528.. 530. 75 80 tove-s ail modes $12.95 
9760 BMW 2500. 2800. 3.0 a' mdis « Bava- a 4 CS $12.95 
0504 BRONCO. FORO 66 81 >or ah 2 & 4 <vni drive models $10.95 
6308 BUICK 68 76 .nc fiecua .e Sabre 9 vera Wildcat $12 95 
8473 BUICK 77 83 tor ai fun sin >«c Elect-a 4 le Saore $10.95 
8082 BUICK REGAL 4 CENTURY 74 80 <or al mdls mc tu-60 $12 95 
9851 BUICK SKYHAWK 82 Icr ai -odeis ♦ Cadillac Cimarron $12 95 

0727 CADILLAC 68 74 a.i modes e.cpl F Dd'ado $12.95 

8678 CAMARO 67 81 covers a 6 & 8 coder models $12 95 
8460 CAMARO 82 83 covers a models $10.95 
9557 CAPRI 70 76 'o- ai 2000 2600 2800 m 0 i s $12.95 

6021 CAPRI 79 82 cove-s ai mode s anc eng.nes $12.95 

0379 CHALLENGER 70 72 covers a ' 6 and V8 mdls $10.95 

8446 CHAMP 4 SAPPORO 77 81 cove-s an engines 4 models $10 95 

8331 CHARGER 6 7 70 -o- al modeis mc 500 4 R : $1095 

8212 CHARGES 71 75 co.e-s a- models $10.95 

9851 CHEVROLET CAVALIER 82 'or an mdis • Pontiac J2000 $12.95 

8465 CHEVROLET CELEBRITY 8? 33 a. mdls puis Bu,ck Century $1095 

0383 CHEVELLE 64 69 cove-s an Mai ou models $10 95 

8469 CHEVELLE 70 81 co.e-s ManDu Worne Carlo E' Cam.no $12.95 

0838 CHEVETTE 76 81 covers an models $12.95 

1038 CHEVROLET 29 40 cove's an 6-cy models $18 00 

0888 CHEVROLET 49 54 -eonnt 0 t taclo-y shoo manual $20.00 

1001 CHEVROLET 55 65 tor a' Bei A - Bscayne imoala mdls $12.95 

0919 CHEVROLET 69 81 'or 3ei A" §«•,•» Cap-ce impala $12.95 

9148 CHEVROLET CITATION 80 81 also mdls o'us FJuich Skylark $10 95 

8187 CHEVY II 62 68 covers a l 4 6 & V8 models $10 95 

0779 CHEVY LUV 72 81 covers an models $12.95 

8464 CHEVY S 10, S 15 PICK UP 82 83 'or an mdls plus GMC $10.95 

8154 CHEVY PICK UP 67 82 a -i 9 a;r GMC Pus Suburba- $12.95 

1662 CHEVY VANS 67 82 tor all models ptus GMC vans $12 95 

0020 CHRYSLER 73 79 factory shoo manual must give year $23 95 

9588 CITROEN 10. OS 67 75 covers an DS19 20 21 mdis $12,95 

8264 COLT 4 CHALLENGER 7: 81 cove-s an models $10,95 

8211 COMET 71 79 cove-s a> models $1095 

8212 CORONET. DODGE 71 75 covers an models $10 95 
8032 CORVAIR 60 69 co.ers a» models inc luroocharged $1095 
0478 CORVETTE 57 65 covers an 283 4 327 models $12 95 
9481 CORVETTE 66 82 covers a i models * engines $12 95 
1 756 CRICKET. PLYMOUTH 70 73 also covers Millman Avenger $12 95 



Know your car inside and out. 


■ Know how to fix it ... to tune it ... to service it ... to 

■ keep it running right. The TOTAL SERVICE MAN- 
|l Al for your car will show you how to do everything 
gfrom u minor adjustment to a major repair. 

ItOTAI. SERVICE MANUALS are digests of official 


factory workshop manuals. Each one is carefully re-" 
written for use by the do-it-yourself car owner. Clear™ 
and easy to follow, yet complete and detailed enough | 
even for professional use. You get all the important ■ 
information plus hundreds of the best pictures, dia - 
grams, and specifications. ■> 


1 TOTAL SERVICE MANUALS 


SATISFACTION GUARANTEED OR TOUR MONEY BACK 



8188 DART I DEMON 68 76 covers all models $10.95 
9592 DATSUN 200SX 80 81 $12.95 

8065 DATSUN 1200 4 B210 71 78 rovers all models $12 95 
0783 DATSUN 210 79 82 covers all models impoted $12.95 
8127 DATSUN 2402. 2602. 280Z 70 78 covers all models $12.95 
9152 DATSUN 280ZX 79 82 lor an models irvc turbo $12.95 
1657 DATSUN 310 76 81 covers all models plus I 10 $12.95 
9583 DATSUN 510. 610. 710 68 77 covers all models $12.95 
1258 DATSUN 311 sports car 1600 2000 SPl & Sfll mdis $20.95 
9297 DATSUN PICK UP 70 7? covers all 2 .hi drive models $12.95 
0925 DATSUN PICK UP 80 82 lor an 720 mdis, 2 4 4-.nl drive $12.95 
087 1 DODGE 68 77 'c an Monaco 4 Polara models $10.95 

8066 DODGE ARIES 81 82 covers an models $12.95 
:?59 DODGE OMNI 78 82 covers an models mc 0 24 $12.95 
8371 DODGE PICK UP 65 82 covers all 4 .N drive models $10.95 
1 298 DODGE PICK-UP 71 81 lor an 2 .hi drive models $ 1 2.95 
2497 DODGE 0 50 PICK UP 79 81 ail mdls * Plymouth Arro. $10.95 

8203 DODGE VANS 67 70 all '< 4 1 Ion mdls cue Plymouth $10 95 
6070 DODGE VANS 7181 covers an models to 1 Ion plus Plymouth $12 95 
8192 DUSTER 70 76 tor ail modets mc Scamp $10.95 
9688 ESCORT 81 82 covers an models plus Mercury Lyni $12.95 

8189 FAIRLANE. FORD 62 70 covers all models $10.95 
8366 FAIRMONT.FOR0 78-81 cove-sail models and engines $12 95 
9874 FALCON. FORD 6 64 70 covers all 6 cyl models $10 95 
9776 FIAT 124 67 82 all mdls « spyder coupe 2000 4 turtio $12 95 
9640 FIAT 128 72 79 tor all models mc Si 4 Rally $12.95 
8106 FIAT 131 75 80 tor all models 1 8 4 2 0 litre engines $12.95 
0399 FIAT Xl/9 73 80 cove's an models $12.95 
6022 FIAT STRADA 79 80 $12 95 
1073 FIESTA. FORD 77-80 covers an mode.s $12.95 
0675 FIREBIRD 67 69 covers an models $12.95 
6309 FIREBIRD 70 81 covers an models nc Trans Am $12.95 

961 1 FORO 71 82 covers Ente I.T0 n Ranchero Thurvdetb.rd $10.95 
087? FORD 68-81 tor Custom GalaneiJD XI 4 .agon mdls $10.95 
9369 FORD COURIER 72 8? covers an models imported $12 95 

8205 FORO PICK UP 65 68 all 2 4 <t-t.ni dr mdls 1 2 1 ton $10.95 
8458 FORD PICK UP 73 79 an 2 4 4 »ni or r 100 to f 350 s $12.95 
0451 FORD PICK UP 69 8? covers an 2 *nl drive models $12.95 

8204 FORO VANS 61 68 tor an . . •< 4 1 ton models $10.95 
0453 FORD VANS 69 81 covers all 6 4 8 cylinder models $12.95 
9436 GRANADA. FORD 75 80 covers all modeis .. $10.95 
0885 HONDA ACCORD 76 81 <v all models inc Pre-ude $12.95 
8694 HONDA CIVIC 73 81 covers al models -nc CVCC $12.95 

8206 INTERNATIONAL SCOUT 67 73 800 A B I mdls $10.95 
8565 INTERNATIONAL 62 80 tune maintain Scout .agon pickup $10.95 
1043 JAGUAR E TYPE 61 72 covers an 6 cylinder models $12.95 

9612 JAGUAR E TYPE V12 71 74 covers an models $12.95 
9399 JAGUAR XJ6 68 79 cove-s an mooeis $12.95 
9617 JAGUAR XJ12 72 80 to- an models mc xjS Oaimle> $12 95 
9769 JEEP 50 65 to- 4 4 6 cyl station $19.95 

8207 JEEP 66 79 to- an Cnero*ee Commando 4 Wagonee- mdls $10.95 

9805 JEEP WAGONEER 1 se-es .<m 230 one eng $19.95 

9806 JEEP UNIVERSAL CJ 2, CJ 3 tepnn' lacto-, manual $19,95 



GENERAL REPAIR MANUALS — TUNING GUIDES - HOME REPAIR — TECHNICAL BOOKS 



0575 CHILTON AUTO REPAIR 76 83 tor all American cars $18.95 

0932 CHILTON AUTO REPAIR 72 79 lor an American cars $19 95 

7137 CHILTON AUTO REPAIR 64 7 1 lor an American cars $ 1 9.95 

1 763 CHILTON AUTO REPAIR 54 63 lor all American cars $19.95 

7'. 1 1 CHILTON TRUCK REPAIR 75 82 Amertan 4 'moon makes $19.95 

856'. CHILTON TRUCK REPAIR MAN 61 71 tor ah . 2 . ton mdls $19.95 

8091 CHILTON IMPORT CAR MANUAL 76 83 tor ALL major makes $19.95 

0492 AUTO REPAIRS 4 PRICES tiat rate times 74 79 U S cars $7.95 

0406 AUTO MECHANIC certification tests complete p>ep course $7 95 

0653 AUTOMOTIVE OSCILLOSCOPE no. to-use manual tor mechanics $8.95 
1 165 GM CARS Diagnosis 4 Repair 70 83 plus ngnt trucks $14.95 
1 146 PERFORMANCE WITH ECONOMY owe- 'rom tumng 4 ouMmg $10.95 

0654 AUTO AIR CONDITIONING technical school training manual $19 95 
7 1 25 AUTO AIR CONDITIONING service 4 repair an $8 95 
8726 TRANSISTOR IGNITION SYSTEMS covers them an $8.95 
7110 WEEKEND MECHANIC'S HANDBOOK ideal man ua' tor beginner $11.95 
9622 HOW TO TUNE YOUR CAR good lor an cars $7 95 
9671 BASIC MAINTENANCE 4 REPAIR >eep you' car running r.gnt $4 95 
1712 BASIC AUTO REPAIR MANUAL a must lor any car $5 95 
: 706 BASIC CHASSIS. SUSPENSION. BRAKES tune 4 service S6 95 
1 708 BASIC IGNITION 4 ELECTRICAL SYSTEMS $6 95 
0680 BASIC AUTO TROUBLESHOOTING to- an cars $6 95 

9410 TURBOCHARGERS -as' complete book e- the subiect $9.95 
3759 BOSCH ELECTRONIC FUEL INJECTION manual 70 79 imports $10 95 
171 1 BASIC CARBURETORS 4 FUEL SYSTEMS tor an u S makes $6 95 
9976 CARBURETOR BASICS "oublesnoot rebuild an U S makes $8.95 

9411 HOLLEY carbs all 2 4 4 bbi tune 4 rebuild $7.95 
9652 ROCHESTER CARBURETORS <0' an I 2 4 4 oa"ei models $9 95 
1707 BASIC BODYWORK 4 PAINTING good overall information pes $6 95 
0827 AUTOMOTIVE REFINISHING best P'Otess-o-ai paint book $8 95 
5104 AUTOBODY REPAIRING 4 REPAINTING the best $14 95 

'.659 AUTO BOOT SHEET METAL REPAIR lor professionals $14 95 

5106 GLASS FIBER AUTO BODY constructs" 4 -epa<r $6 00 

84 70 FIBERGLASS repair 4 construction to- cars 4 boats $10.95 

1071 CREATIVE CUSTOMIZING no. to do it like a pro $6.95 

8354 CUSTOMIZE YOUR VAN step by step no. tc Chevy Dodge Fo-o $8.95 

9850 CUSTOMIZE YOUR PICK UP step by step Chevy Dodge Fed $8.95 

3726 ENGINE SWAPPING '.test techniques lath actual s.aos $8 95 

8491 PRACTICAL ENGINE SWAPPING no. to do it r gnt $7 95 

6029 DIESEL GUIDE covers everything o.ner buyer should kno* $8 95 

7128 DIESEL. Ho* to convert your car van pickup to $7.95 

8432 DIESEL ENGINES. HOW TO REPAIR. r.omplete tracing cou'se $10.95 

0667 DIESEL Fundamenta-s Service Repair covers an aspects $19 95 

2526 ENGINE REBUILDING an J S 4 imports gas 4 d<ese $14 95 

1710 BASIC CLUTCHES 4 TRANSMISSIONS good book on subiect $4 95 

9320 AUTOMATIC TRANS SERVICE 68 79 all Ford 4 GM models $14.95 

1749 AUTOMATIC TRANS REPAIR 74 80 AMC Chrysler ford 4 GM $14.95 

1223 BRAKES. STEERING SUSPENSION se-vice an 76 83 cars $14 95 

9780 AUTO RESTORATION GUIDE best ever published 291 pgs $15.95 

0995 CAR INTERIOR RESTORATION iiwlul to- an cars $6 95 

0406 OLD CAR VALUE GUIDE latest edition $9.96 

0706 BYPASS EMISSION CONTROLS 7 3 7 7 all Ford built cars $15 95 

8474 BYPASS EMISSION CONTROLS 7 1 7 7 GM cars $14 95 

0813 V-6 PERFORMANCE f'Om BuiCk Ford 4 Cnevy V 6 engines $10.95 

9534 BUICK POWER MANUAL se-formance tuning tne V6 mooeis $8 95 

0830 CHEVY SUPER SPORT h . 76 everything about every model $14,95 

979' CHEVY PERFORMANCE getting the most trom sma.l blocks $1095 

8125 CHEVY SMALL BLOCK, no. to rebuild $9 95 

9409 CHEVY SMALL BLOCK, ho. to hpt-od $7 95 



0949 
0946 
9497 
9498 
8195 
8384 
0892 
8476 
8152 
1766 
8658 
9419 
9770 
8755 
9651 
8301 
9822 
8490 
1028 
1068 
8518 
8382 

1020 
8183 
8180 
9525 
8390 
9658 
8397 
9147 
0592 
9807 
0929 
8186 
8508 
8509 
85:0 
851 1 

8512 
1217 
0557 
800? 
8017 
7109 

1268 
9804 

0530 
0809 
0396 
7:33 
0798 
9959 
0533 
0828 
8181 
9447 
8724 
3757 
R185 



CORVETTE RESTORATION SOURCE BOOK 53 67 the bib* 

FORD SMALL BLOCK. Ho. to rebuild 

FORD V 8 ho. to tebuikl 351C 351M 400 429 460 engines 

PINTO, ho* to rebuild me 4-cyi 

FORD PERFORMANCE no* to get fl to> street or track 

MOPAR SMALL BLOCK. REBUILD 273 3:8 340 360 engines 

MUSTANG. HOW TO RESTORE YOUR complete ho. to manual 

MUSTANG HOW-TO 65 73 do -t you'sell 'estoration tips 

BOLT-ON PERFORMANCE «nar 10 buy 4 >nat it .ill do 
ENGINE POWER oas<< of high performance eng.ne building 
AIRC0OLE0 ENGINES manual tor ! 2 4 4<yis over 15 cid 
SMALL ENGINE SERVICE MANUAL all 1-cyl under 1 5 cid 
LAWN MOWER l<> all gas po*ered .a king push type 
RIDING LAWNMOWER manual tor an maior makes and models 
SMALL TRACTOR manual 65 81 all makes models 8 30 hp 
ALUS CHALMERS "acto- mdlsB c CA G.RC WC WO WD45 WF 
FORD FARM TRACTOR manual covers an se'*s 2N 8N 4 9N 
FORD TRACTORS mdls 501 600 1 700 1 800 I 900 1 :80 : 2000 
IH FARM TRACTORS tor A 8 C.H.M.MTA.4 6 W6TA 9 models 
IH FARM TRACTOR ices 706 756 806 856 ohe- 06 56 "vf s 



$21 95 
$795 
$995 
$9 95 
$1095 
$995 
$14.95 
$695 

$1095 
$•95 
$9.95 
$12.95 
$8 95 
$8 95 
$1995 
$995 
$995 
$995 
$995 
$995 

JOHN DEERE FARM TRACTOR manual lor mdls A.B D G H.M M T $9.95 

JOHN DEERE t-acto- mdis 3010 3020 4010 4020 50:0 5020 $9.95 

MASSEY FERGUSON ta-m trade models 'E20 T020 4 T 030 $9 95 

ALL ABOUT WELDING good intra to gas 4 electric .elding $5 95 

SOLDERING the only book on the subiect very complete $5 95 

MACHINING FUNDAMENTALS to use all machine shop equip $24.95 

BASIC MACHINE TECHNOLOGY 622 pgs -ac-.-e snopkno* ho. $24 95 

AUTO MACHINIST sell teaching g u 4e 4 study course $7 95 

CASTING SMALL METAL 4 RUBBER PARTS any material shape $6 95 

EXCAVATOR OPERATION dozers backhoes. loaders cranes $9.95 

FORK LIFT TRUCKS service overhaul ail gas prop, elec $19 95 

HEAVY EQUPT REPAIR dozers backhoes cranes plus $19.95 

MOTORCYCLE MANUAL 6R 8] all Jaoanese make* ♦ M 0 $24.95 

STERN DRIVE repa.r lor OMC MerOuiser Volvo. D*seidr-ve $9.95 

EVINRUDE 0 8 65 81 manual tor all 1 5 to 33 hp models $9.95 

EVINRUDE 0 8 65 81 manual lor all 40 to 140 hp models $9 95 

JOHNSON OB. 65 81 manual tor a" 1 5 to 33 hp models $9.95 

JOHNSON O B 65 81 manual tor an 40 to 140 hp models $9 96 

MERCURY O B 64 81 manual lo> all 4 to 40 hp models $9.95 

MERCURY O B. 64 81 manual lot all 50 lo 200 ho models $9.95 

CHAIN SAW SERVICE MANUAL to- top 34 makes $9.95 

OIL BURNERS ho* to install and service $9.95 

HOME PLUMBING 4 HEATING 677 pages cover every detail $8 95 

CLOTHES DRYERS 111 all makes and mode's $5.95 

SEWING MACHINE REPAIR service adyust repair all makes $8.95 

TYPEWRITER REPAIR service and repair manual 4 electric $11 95 

HOME APPLIANCE REPAIR mayor *ash mchn retrigo.shnh.slvr ♦ $6.95 

HOME VIDEO RECORDERS service all cassette makes, models $12 95 

VIDEOCASSETTE RECOROERS all about VHS 4 Beta machines $9.95 

35mm CAMERA REPAIR all SLR makes and models $9 95 

TROUBLESHOOT COLOR TV RECEIVERS tor an makes $11 95 

TV REPAIR Beginner guide tor any color 8 W problem $6 95 

TV Field 4 Bench Servicer's Handbook repair any TV $6 95 

Technician's Guide lo Solid State Eleclromcs SB 95 

HI-FI 4 STEREO no* to lor home cars boats 4 trailers $6.95 

ELECTRICITY FROM WIND. WATER & SUN ho* lo get >l $6 95 

LOCKS 4 LOCKSMITHING complete step by-step course $9 95 

TELEPHONES. Master Handbook every type 4 installation $1 1.95 

ALL ABOUT MICROCOMPUTERS clear easy to understand intto $6 95 



0509 JEEP 55 81 lor all CJ 5. CJ 6 CJ-7. Scrambler mdls 
0596 LANCIA BETA 76 80 tor sedan coupe 4 hPE models 
1254 LANDROVER 59 77 covers 2. 2A 3 gas 4 diesel mooeis 
0481 MAVERICK 69-71 6 cyl. 170. 200. 250 cu in eng 
821 1 MAVERICK 72 77 covers all models 
1 550 MAZDA GLC 77 82 lor all rear aheel drive models 
0812 MAZDA GLC 81 82 covers Irortt .heel drive models only 
0444 MAZDA 7:78 includes 9K4 and Cosmo models 
MAZDA RX7 79 81 covers all models 
MAZDA 626 79 81 covers an models 
MAZDA 808. Bit 72 78 covers all models 
MERCEOES BENZ 220 59 65 covers all mdls 
MERCEDES-BENZ 250 65 68 plus 190D200D 220D diesels 
MERCEDES BENZ 250.280 68 72 all mooeis plus 230 
MERCEDES-BENZ 68 73 ncls 220 230 300 4 d*sel mdls 
MERCEDES BENZ 350 4 50 71 80 for 350SL 450SE SEl Si SLC. 
MERCEDES-BENZ 74-79 mcls 230 240 280 300 4 d*sel 
MERCURY MONARCH 75-80 covers all modes 
MERCURY ZEPHYR 78-81 all models inc turbocnarged 
MG MIDGET 68 80 all models plus A h Sprite 58 71 
MGB. MGBGT 69 81 lor all roadster 4 coupe models 
MONZA. CHEVROLET 75 80 ols As're Sta-ti-e Skyna.k 
MUSTANG V8 65 73 covers all models 
MUSTANG II 74 78 covers all 4. V6. 4 V8 models 
MUSTANG 79-8? covers all engines and models 
NOVA. CHEVROLET 71 79 covers all models 



9941 
8105 
0593 
1746 
8197 
9485 
0416 
8308 
8439 
9436 I 
0922 
1098 I 
1720 I 
0884 
0479 I 
8272 
9386 
0951 
7107 
8465 
9851 
9148 
6308 
8473 

8273 
9589 
0711 
7124 
0883 
0874 

1259 
8066 
0851 
8473 
0489 
9535 

9834 PORSCHE 914 70 76 an models mc 914 6 
0993 PORSCHE 924 76-30 covers all models mc T urbo 
8008 PORSCHE 928 78-81 also covers 924 
0372 RENAULT LeCar 75 81 covers all models mc R5 
9429 RENAULT 12 69 79 covers all models inc auto trans 
0645 RENAULT 15. 17 71 79 cove-s all models mc Tl. TS 
0395 ROADRUNNER 4 SATELLITE 68 73 all models 
0750 SAAB 99 69 79 covers si models 
8058 SUBARU 7? 8 1 lor all models mc Brat 
6030 SUBARU 78 83 rep-mt factory manual for an models 
8189 TORINO 68 75 an models inc Ente Ranchero 
0829 TOYOTA CELICA 7181 covers an models e.cept Supra 
9812 
7132 
8198 
0647 
8524 
0923 
0576 
0901 
1200 
1015 
8693 
8192 
0884 
8019 



OLDS CUTLASS 70-81 covers ail mooeis 4 engines 
OLDS CUTLASS CIERRA 82 83 all mdls plus Pontiac 6000 
OLDS FlRENZA 82 for an models plus other GM j-cars 
OLDS OMEGA 80 8 1 all mdls plus Pontiac Phoenix 
OLDSMOBILE 68 76 covers all 88 and 98 models 
OLDSMOBILE 77 83 covers an 88 and 98 models 

OPEL 66 79 for all models mc 1900 Manta 4 Isuzu 
OPEL GT 68 73 covers all 1900 models 
PEUGEOT 504 DIESEL 74 80 covers an models 
PEUGEOT 504 6S 79 tor all gasoline engine models 
PINTO 70 80 covers all models mc Mercury Bobcat 
PLYMOUTH 68 76 Fury VIP Gran Suburban models 
PLYMOUTH HORIZON 78 82 covers all models inc TC3 
PLYMOUTH RELIANT 81 82 covers all models 
PONTIAC 66 76 all tun-size mc Bonneville. Cataima. GP 
PONTIAC 77 83 all full size inc Bonneville Catanna GP 
PONTIAC TEMPEST 68-73 all mdls .nc GTO. Le Mans 
PORSCHE 911 65 81 covers all models 



27 
0140 
8300 
8294 
8383 
1125 
9626 
958? 
9778 
8748 



TOYOTA COROLLA 68 82 for an models mc 5 spd trans 
TOYOTA CORONA 70 82 covers an 4-cyl models 
TOYOTA CRESSIDA 7 7 82 covers an models 
TOYOTA PICK UP 68 81 lor all 2-.nl drive models 
TOYOTA LAND CRUISER 68 82 covers all models 
TOYOTA STARLET 78 8! covers an models 
TOYOTA SUPRA 79 81 covers all models 
TOYOTA TERCEL 80 82 covers an mode's 
TRIUMPH SPITFIRE 62 78 covers an mooeis 
TRIUMPH TR5. TR6. 67 76 an modeis mc TR250 
TRIUMPH TR7 75-80 

VALIANT 68 76 all mdls inc Scamp Sgnelte 
VEGA 74 77 an models mc Monza ercept Cos*o-th vega 
VOLARE 76-80 covers an models 
VOLKSWAGEN BEETLE 54 67 all mdls mc Karmann-Gh.a 
VOLKSWAGEN BEETLE 68 77 al -Wis nc KarmannGhia 
VOLKSWAGEN RABBIT 75 8? gas 4 dese plus pvck up 
VOLKSWAGEN SCIROCCO 75 8? covers gas 4 d«sei models 
VOLKSWAGEN JETTA 80 8! gas engine <■ other VW models 
VOLKSWAGEN BUS 61 79 an camper van 'ransuorter mdls 
VOLKSWAGEN VANAGON 80-81 covers an models 
VOLKSWAGEN TYPE 3 62 73 tor squareoack tasfback 

VOLKSWAGEN 41 1. 412 68-74 covers all models 
VOLKSWAGEN OASHER 74 79 covers an modeis 



I 754 VOLVO 142. 144. 145 66 74 tor an models inc S 4 E 
9558 VOLVO 164 68 75 lo- an models mc fuel m,ecl>on 
3779 VOLVO 242. 244, 245 74 82 cdvers an models 
831 ', VOLVO 264. 265 75 80 covers an models 
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CARBOOK 



181 Glen Avenue 
Sea Clifl. NY 11S79 



Name 
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State 



Zip 



I Books shipped lo all parts USA/Canada (US Dollars]! 



I enclose lull payment phone orders (51 61 676-8043 
Charge 1 American Express J Vin 3 Mastercharge 
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Accl No ■•• 




' Eip Date 


BOOK # 


QTY. 
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PLEASE PRINT 
NAME & AODRESS 



postage/handling J 
MH TOTAL S 
•NO COD* — — 
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Check Our Prices Before You Buy! 




Model 1-M Futam 

* Chain Driven 8-Day, Westminster Chimes 

* West German Precisian Craftsmanship 

* Immediate Shipment 

* Extended 5- Year Warranty 

* Fits Most Popular Do It Yourself Case Kits & Plans 

Mm AvuliMi it Fictery Meet 

* Key Wind Westminster Movements 

* Chain & Key Wind Bim 8am Movements 

* Cable Driven Westminster & Triple Chime Movements 

* Tubular Westminster & Triple Chime Movements 

* Dials. Pendulums. Shells. Weights. Gongs. Hands, etc 

* Complete Parts Inventory tor Immediate Shipment 

* Large Selection of Grandfather Clocks. Wall Clocks 
Shell Clocks and Anniversary Clocks 

— Writ* Today For FREE Catalog — 

King Arthur Clock Co. 

P.O. Drswsr K A, Dept. 102-M 
109 South Section, Falrhope, AL 38532 



World's Largest Manufacturer ot 
Finished Grandfather Clocks 



c 


mciwa $a n 




wB . HK 




SMALL MEDIUM LARGE 

S0"-I60" I6I"I70" 17I"-225" 
29.00 33.00 37.00 




WATERPROOF & BREATHABLE CLOTH FABRIC 
ELASTIC SEWN HEM. FRONT & BACK • LIGHT 
WEIGHT. DURABLE • PROTECTS CAR FROM: 
POLLUTANTS. SUN. RAIN • 1 YEAR LIMITED 
WARRANTY • STORAGE BAG INCLUDED 


Add S6 shipping & handling. CA residents add h^;"- sales 
US, Send check, money order or call for credit card 
orders. Full refund within 10 days — less shippinu & 
handlinu. PLEASE SPECIFY YEAR. MAKE & MODEL. 


AMERICAN WHOLESALE TARPAULIN I COVER MFG. INC 

319 W. 17th Street • Los Angeles, CA 90015 
US <800)421-5734» CA (800) 252-2295 pm 



KNOW WHO'S COMING 

Vehicle Announcer 
signals arrival of 
strangers or friends 
No unwanted sur- 
prises $195.95 unit 
includes underground 
sensor. 100 ft of 
cable and interior control. 
Shipping $4 50. MN Res. 6% S T. 

MASTER CHARGF 
VISA 




1 WINLANO Inc. 

I Box 473. Mankato. MN 56001 
(507I 625-7231 



NEW! 3 IN 1 

POWER FEED 

PLANER/ MOL0ER 
JOINTER 



The first affordable shop . 
Ol its kind' 

Now turn low cost rough L 
lumber into valuable finished 
stock to' grandfather clocks, 
furniture, house-trim, picture 
frames sell to others Molds an 
popular patterns & custom designs 
Planes and joints without change-over 
Comes complete ready to use. 
30-DAY FREE TRIAL! Easy terms. 




CALL TOLL-FREE 1(800) 824-7888. Oper. 642 



OR WRITE TO: 
W00DMASTER TOOLS 



INC 



I 2849 Terrace. Dept. PP25. Kansas City. MO 64I08 







FOR COMPLETE INFO \ 
ON OUR AIRCRAFT ' t 
SENO $5 TO: 


| PTERODACTYL LTD. 
P.O. BOX I9I-PM 
' WATSONVILLE, CA 
95076 



X 



Gas to Electric 




Conversion Kit 

GAS LAMP BURNS $72 TO $120 OF GAS PER 
YEAR OUR CONVERSION KIT OPERATES 
ON VuTHE COST OF GAS. Easy lo 
install 2 bu D fixture duplicates the 
charm and increases the light output of 
any gas light Includes automatic On At- 
Dusk — Off-At-Dawn photo electric con- 
trol Available m 12 voltor 115 volt. 

FOR MORE INFO WRITE: 



Gaslight Conversions, Inc. 



1039 CHARLES AVE ST . PAUL. MN 55104 



NOW! MAKE UP TO 

$12.00 AN HOUR 
IN YOUR OWN 

SHARPENING 
BUSINESS! 



Now you can quickly lum spare time into CASH profits! 
No selling or previous training needed. With this Com- 
plete Shop, you can be your own boss, set your own 
hours! Customers come to you . . . pay you cash to 
sharpen saws, knives, chisels, scissors, garden tools . . . 
all cutting edges. 

45-DAY FREE TRIAL! 

Send for free facts on our 45-Day Free Trial Guarantee! 
See how our clear, illustrated instructions make it easy 
to start earning right away! Easy Terms! 

Call Toil-Free 1-800-824-7888 Oper. 642 

Or write: Woodmaster, Dept. 45F, 
2849 Terrace, Kansas City, Mo. 64108 



DOCTOR'S FAMILY CUTS 
HOT WATER 
BILLS IN HALF! 




Yet, imagine — 10 hot 
showers in a row. 

How was it done' With a THERMAR TANKLESS WATER 
HEATER. Tank type heaters STORE heated water — waiting for 
use To do this, they cycle on and off continuously — 24 hours a 
day - every day In contrast, a THERMAR HEATER HAS NO 
TANK AT ALL. If produces hot water on DEMAND — as you need 
it — so it has NO "stand by" loss —and can cut your hot water 
bills by 50% and more. And. because Thermal has no tank — it can't 
lun out ol hot water — ever — shower alter shower 

MAIL THE COUPON TODAY FOR FREE 
ENERGY BOOKLET AND ALL DETAILS. 



THERMAR 



Metros* Square. Greenwich. CT 06630 
1 800 228-6505 



>e30>S 



I Name _ 
j Address 
! City. 



.Slate. 



.Zip. 



Ciiudun ftnidenls and lo 56 B'amstttle Rd Suite 8 Btampton Dntatio 16W3N4 ~ 



PM3 PICKS FOR PICNICS 

(Continued from page 122) 

rounding over is complete, finish-sand 
all parts. 

Reassemble the leg units, rails and 
stretchers with glue and screws. Set 
the partially completed table and 
benches right side up and begin laying 
out the slat positions. Find the exact 
center of a slat and mark it at both 
ends. Align those marks with layout 
marks you've made at the centers of the 
(Please turn to page 132) 




Round over comers before final assem- 
bly. Move router in the direction opposite 
the bit's rotation for clean cuts. 




Counterbore tabletop slats on drill press, 
lay them in place on ledgers with spacer 
blocks and bore screw body pilots. 

MATERIALS LIST- 
DESIGNER PATIO BENCH* 

No. 



Key 

AA 

BB 
CC 

DD 

EE 

FF 
GG 



Size and description (use) 

l'A x 2'/4 x 12W ash (inner end 
rail) 

lVa x 3 x 18" ash (leg) 

1% x 2 x 12V4" ash (lower end 

rail) 
IVij x 2'/i 

rail) 
l'/s x V/s 

strip) 
l 1 /* x 2 x 
IVi x ZV< 

rail) 
IV* x 4V< 



5 1 V4" ash (inner side 

51', ash (ledger 

51 W ash (stretcher) 
x 13V«" ash (outer end 



HH 8 IV* x 4V« x lOVVash (slat) 
II 2 1% x 4'Vis x 10V4" ash (end slat) 
JJ 2 1 V* x 2V4 x 56" ash (outer side 
rail) 

KK 8 Via x 3" lagscrew and washer 
LL 4 3" No. 14 fh screw 
MM 40 2" No. 14 fh screw 
NN 8 l'A" No. 14 fh screw 
OO 52 Vi"-dia. x 3 /»" walnut plugs 
PP 1 24 3 /4 X 55" fabric (bench cover) 
* The number of pieces are based on require- 
ments for one bench. Double the quantities to 
build two benches. 
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NTS HomeTraining...KEEPING PACE 

WITH TOMORROW'S TECHNOLOGY 




NTS invites you to explore the 
world of technology with these 
training programs in many 
fields. Courses include state-of- 
the-art equipment, and lesson- 
texts to make your hands-on 
training exciting and down-to- 
earth practical. 

1 . HERO 1 . This remarkable computer-controlled 
robot is included in two courses. Learn Robotic 
Fundamentals, Electrical, Pneumatic and 
Hydraulic power as well as Servomechanisms, 
Speech Synthesis, and Robotic Programming. 
Hero 1 is complete with arm, gripper, and Speech 
Synthesis Board. Courses also cover fundamentals 
of Micro-processor Control, Robotic Programming, 
and Interfacing. 

2. NTS/HEATH HN89A MICROCOMPUTER, 

offered in basic and advanced courses, is a state-of- 
the-art unit with Floppy Disc Drive, 48K Memory 
on Board, and other outstanding features. Courses 
teach troubleshooting skills, understanding of 
micro-processors, digital systems, and a brief 
introduction to programming. , 

Use the mall-ln card or fill out and mall the coupon. Indicate 
the field of your choice. (One, only please.) FREE full color 
catalog will be sent to you by return mall. 



3. NTS/HEATH TV RECEIVER. This advanced 
"Z Chassis" is a "Smart Set" with capabilities 
beyond anything previously available. It opens a 
new era in Video set design. Has Quartz Control- 
ed Tuning, 1 78 Channel Capacity, Remote Ant- 
enna Switch Accessory for Cable, Video, Games, 
and more Course covers servicing, trouble- 
shooting, Digital and Analog Circuits. 

4. AUTO MECHANICS is a technical field which 
requires an increasing knowledge of electrical 
systems and test equipment. NTS offers three 
programs with a new selection of tool and test 
instruments. Learn engine diagnosis, motor over- 
haul, transmissions, Diesel engines and more. 

5 AIR CONDITIONING, REFRIGERATION, 
SOLAR HEATING. Equip yourself for opportuni- 
ties in this essential industry. Learn servicing of 
commercial, industrial, and residential heating 
and cooling equipment. Course includes Hermetic 
Unit Analyzer, Leak Detector, other valuable 
tools and test instruments. 

6. HOME APPLIANCES. Courses cover mainte- 
nance and repair of washers, ranges, dryers, and 
other large and small appliances. Training equip- 
ment includes NTS Circuit Trainer, plus a 
Multimeter and hand tools. 



NO OBLIGATION 



NO SALESMAN WILL CALL 




NATIONAL 

TECHNICAL 

SCHOOLS 



TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 



NATIONAL TECHNICAL SCHOOLS °«p< »m« 

4000 South Figueroa Street, Los Angeles, CA 90037 
Please send FREE color catalog on course checked below 

□ Robotics □ Computer Electronics 

□ Digital Electronics □ Video Technology 

□ Auto Mechanics □ Home Appliances 

□ Air Conditioning/Solar Heating 



Name 



Age 



Address . 

Apt 

Stale 



.City 



Z.p 



□ Check if interested in G.I. information. 

□ Check if interested ONLY in classroom training in Los Angele 





IN YOUR OWN 
SPARE 
TIME or 
FULL TIME 



SHARPENING BUSINESS! 



ON OUR 
30-DAY 
FREE 
TRIAL 
OFFER 




You risk nothing by accepting this 
offer lo see how easily you can 
turn your spare time into big Cash 
Profits with your own Complete 
Sharpening Shop. No selling , , 
no previous experience needed 
Our famous Sharp-All and 
show-how instruction set you up 
to make S200. SSOO. S700 a 
month CASH sharpening Saws. 
Knives. Scissors. Lawnmowers, 
Shop and Garden Tools ... all 
cutting edges. 




Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business, 
how we help you grow, how 
we'll finance you. 

Send tor FREE details — mail coupon below or postcard TODAY' 
Rile) jjjW" Co. 60221 Field Building. Kansas City. Mo. Mill 



No Obligation. ..No Salesman Will Cal 



* YES LD F0UT BElSMM 00 60221 MID K.DG KANSAS CITY HO Mill • 

• please send me the FREE BOOK that gives full details. • 



Classic 
Carriage 



SOLID JV 
WALNUT 




quartz or 
solid brass 
movement 
Reg. SI 9ft 

8**148 

l mil Sept. IS, lyo> 
Viking's Classic linglish Carriage is fashioned 
of solid American black walnut. Choose a modern 
electronic quartz movement or solid brass 8-day, 
key-wound movement. »l-year warranty "Parts 
pre-cut & sanded 'Antiqued hardware 'Brass dial 
with silvered chapter ring \X'riie for FREE color 
catalog of grandfather, wall & mantle clocks. 

Create a family heirloom 



VIKING 



Major 
credit 
cards 

W CLOCK COMPANY honored 

Phone 205/943-5081, Box 490 
Dept. PM083, Foley, Alabama 36536 



The Most Affordable 
Helicopter in the World! 




The Dream of owning your own personal whirlybird 
with the speed and style of a corporate helicopter {but 
not the expense) is here 1 ! The Exec is a 20-year evolu- 
tion in design Everything RotorWay ever dreamed of 
producing in a light helicopter can be yours tor much 
less than you would expect. Take the First Step— Order 
our beautifully illustrated information package: exciting 
full color brochure to evaluate either the famous 
Scorpion or the all new RotorWay Exec (pictured) 
Step-by-step description of the RotorWay program, 
three-view drawings, a colorful 24" x 36" poster size 
view of all major components, autorotational informa- 
tion, pricing details and a special offer 



Credll Card Call — Toll Free NOW" 

U S (800) 824-7886 

Alaska and Hawaii (800) 884-7919, Op »169 

California (800) 852-7777 

Charge to Mastercard. VISA. 

American E oress # 

Expiration T ite 

Signature: 

□ Exec and Scorpion Information S15 00 
($35 00 foreign) 

□ Exec ONLY $12 00 ($25 00 foreign) 

n Scorpion ONLY $12 00 ($25 00 foreign) 

Name: 

Address 

City State 




Zip:. 



ROTORWAY AIRCRAFT, INC. 

14805 South 1-10. Tempe, AZ 85284 



3PM8 



A space age polish 
that removes and 
prevents pitting! 




^"OVES and PREVENTS PWWj 
^ FORMULA NO M87 



CL£A*is • POllSMl^ 
WAKE*. PROTECTS 
"•*»•»• ton ■[•»■*• 



MONEY BACK GUARANTEE! 

MET-ALL aluminum polish. 
Cleans, polishes, waxes and protects 
in one application. Safe, fast, easy 
to use. 

MET-ALL shines aluminum and all 
other metals to a mirror-like finish. 
Great for home, auto, marine and 
aviation use. Tested and approved 
by the three largest producers of 
aluminum. 

MET-ALL. Removes the dullness, 
not the metal. 

Ask your retailer or write to: 
DARS MET-ALL INDUSTRIES, INC. 
29-00 Review Ave.. Long Island City. 
NY 11101 (212) 937-3535 



PMZ PICKS FOR PICNICS 

(Continued from page 128) 

side rails, laying the slat on the ledgers. 
Set the remaining slats in place on 
either side of the center slat, inserting 
temporary spacer blocks of equal size 
between them. We've specified widths 
for slats, but those may have to be 



After screwing in slats. Oil recesses with 
walnut plugs and sand them Bush with 
the surface using a belt sander. 




Attach side rails last. Round over top out- 
side comer with a 'A-in.-rad. bit, inside 
comer with a 'A-in.-rad. bit. 




Construction of the benches is similar to 
table. Use a simple jig like the one above 
to stop round at stretcher ends. 

altered slightly to achieve a uniform 
pattern. 

When the slat layout is complete, 
mark each slat in sequence, indicating 
its correct position, then remove them. 
Lay out and bore pilot holes and plug 
recesses in the slats. Restore them to 
their correct positions and bore pilot 
holes and screw shank diameter holes 
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through and into the ledgers. The next 
step is to glue and screw the slats in 
place. 

Glue the walnut plugs in to conceal 
the screws in the slats. Use a belt sand- 
er to flush the plugs with the surface, 
then finish-sand the slats. 

Next, fit the outer rails on the table 
and benches. You should note that the 
outer rail details for the table and bench 
differ slightly. The outer rails of the 
table are X A in. wider than those for 
the benches and must be attached 
with their top edges Vz in. higher 
than the slat surfaces. On the benches, 
the outer rails are set flush with the 
benchtops. 

The outer end rails are attached first 
with a Vz-in. overlap at the sides of the 
table. The outer side rails are screwed 




Rails differ for table and benches. On 
table, they're offset Vz in. above top. On 
benches, they're flush with seat. 



into the outer end rails, leaving a '/2-in. 
space between the inner and outer side 
rails. This detail will allow the table- 
cloth and bench covers to be tucked 
through the space, keeping the covers 
secure. 

The top and bottom corner edges of 
the outer rails are rounded over with a 
'/2-in. -radius router bit. The outside top 
comer of the inner side rail should be 
treated in the same way. The inside top 
corner of the outer side rails should be 
rounded over with a Vi-in. -radius solid 
pilot bit since there is insufficient clear- 
ance for a bit with a ball-bearing pilot. 
The corners at the ends of the outer 
side rails should be rounded over with a 



'/2-in. radius bit. Find the exact center 
of the tabletop by lightly drawing an X 
from the corners. Use that point as the 
center for a lVHn. hole which is bored 
through the top. 

After boring the hole for the umbrel- 
la, suspend a plumb bob through it with 
the bob dangling just above the ground 
in between the double stretchers. Make 
sure the tabletop is level and the plumb 
line is hanging from the exact center of 
the hole. 

Use a square to draw a line that inter- 
sects with the plumb line across the top 
of the stretchers. This is the centerline 
for the length of PVC pipe which will be 



used as a sleeve for the umbrella 
post. 

Prebore two spacer blocks (G) to 
enable a lOd nail to slide in and out 
easily. Apply glue to the inside of the 
stretchers where the blocks will be 
positioned. Then slide the blocks into 
place. Bore and counterbore for screws 
and plugs on the outside faces of the 
stretchers. Fasten the blocks with 
screws, glue in the plugs and sand 
them flush. Insert a lOd nail through 
the holes in the blocks and slip in the 
PVC sleeve. Finish the table and 
benches with at least three coats of 
exterior varnish. Wl 



FOX FITS UNDER 
THE VISOR AND 
INTO YOUR BUDGET 

The fox XK Radar Detector 
is a sly buy. 

For working people who expect 
products to work hard, too. For thinking 
people who wouldn't think of buying 
something unless it's well worth the 
money. For caring people who carefully 
compare brand against brand. 

Have we got a great value 
for you! The FoxXK 
operates on all bands, offers 
3 to 5 times the range of 
traffic radar, has filtering 
circuitry to eliminate 
falsing and works around 
bends and hills as easily as 
on straightaways. 
Its always been our aim to 
make radar detectors truly 
affordable. Now aren't 
you glad we did? 
Only the friendly Fox offers 
a limited LIFETIME warranty. 
Also available in 
remote version 

Call 1-800-543-7892 toll free. 





You can't trap a Fox. 



4518 Taylorsviile Road, Dayton, Ohio 45424 
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Copyrigh 



Your home 

workshop 

can PAY-OFF 



BIG. 

Earn Extra Income 
Right At 
Home 



START 
YOUR OWN 
MONEY 
MAKING 

BUSINESS! 




3 IN 1 
Power Feed 

Power Tool 



SEND FOR 
FACTS TODAY! 



Planer Molder Saw 



Three power tools in one — 
a real money-maker for you! 

The Planer/Molder/Saw is a versatile 
piece of machinery It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture in all popular pat- 
terns Rips, planes, molds sepa- 
rately ... or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 

30^ay FREE Trja!! ^£"5™ 

VO OBllGATfON— NO SAUSMAN Will CAU 

RUSH COUPON 
TODAY! 



FOLEY-BELSAW CO 
90272 FIELD BLDG 
KANSAS CITY, MO 64111 



Foley- Belsaw Co. 



II 

] 

J 

! 



Kansas City. Mo. 64111 



_ YES. ptcarc sent! me the FREE Booklet that 
gh'es ne complete facts about your Planer- 
Mddc-Sa*- -2nd full details on how / can qualify 
fee a 30-Day Free Trial right in my onn shop. I 
undfTtand there is So Obligation and that No 
Sfffer'nar «•;// call. 
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How lb Talk 
METALWORKING 

Newcomers to metalworking are Often confused by the vocab- 
ulary they must learn. Keyed assemblies, for instance, are 
frequently found in mechanical drive systems. But the words used to 
identify the parts of a keyed assembly are often confused or used 
improperly. To understand what each of these terms means, you 
should acquaint yourself with the various parts of a keyed assembly 
and the varied shapes for keys that are commonly used. The origin of 
some metalworking terms is obscure, but the words here are com- 
monly recognized by all metalworkers.— Edward G. Hoffman 



Keyed assembly 

This is a generic term used to de- 
scribe a system of components that 
fits together in a particular way. A 
typical keyed assembly is composed 
of three parts: 1. a hub, which is a 
hollow outer casing; 2. a shaft, 
which is usually cylindrical and fits 
inside the hub; and 3. a key, which 
fits into recesses in the hub and shaft 
for an interlocking. A recess cut on 
the inside hub wall to accommodate 
the key is called a keyway. Its coun- 
terpart, cut on the outside of the 
shaft, is called a keyseat. 



Square key 

Square refers to the cross-sectional 
shape for keys that are commonly 
used in hubs mounted on the ends of 
shafts, unless the hub wall is too thin 
to accommodate depth of the key. 



Flat key 



Flat describes the rectangular cross 
section of keys frequently used tn 
thin hubs, or on shafts with center 
holes where a shallow keyseat is 
necessary. 



Round-end key 

Usually longer than square and flat 
keys, a round-end key is located typ- 
ically in the center of a shaft where it 
is subjected to high torque. 



Woodruff key 

This type of key has a semicircular 
shape and its ends are not visible 
from the outside of the keyed assem- 
bly. It is commonly found in small 
mechanisms such as automobile 
generators and alternators in which 
torque is limited. 



KEYWAY 



HUB 




Cc 



Now You CAN Afjbid One! 

Tool-Locker 




Tool Organising System 

A heavy-duty portable tool chest plus roll-about cabinet — 
both for a price you'd expect to pay for one piece alone! 

FANTASTIC!! BOTH PIECES JUST 



pping 
and handling 



for well over $100!! 

How do we do it? Volume Purchasing. . . plus direct 
shipping. Both add up to big, never-before -neard- 
of savings! 

You don't have to be a professional to know how 
important it is to keep your tools clean, safe and 
dry.. .to have them organized, right with you. 
Now you don't have to make a big investment to 
enjoy that efficiency, to have a truly quality, heavy- 
duty all-steel organizerl 

Over 3.5 cubic leel of storage capacity. . .plus special 
features you'd normally find only on the most 
expensive systems. This is not a cheaply-made 
unit! It's quality through-out! 

Try the Tool-Locker.. .FREE of any 

^^Mowtamg WLocker comes 
complete with a FULL 5- YEAR WARRANTY. Why 
O.R.I, backs it even further with a 100% Guarantee 
of Satisfaction. If you're anything less than 100% 
satisfied, just send your Tool-Locker back for a full 
refund, including shipping and handling charges. 
ORDER TODAY ...IT'S EASY! 
Fill in order form & send with check, money order, 
company purchase order or credit card information. 
Credit card customers can also call our 
24-Hour Toil-Free Order Number 
800-228-5000 (In Nebraska 800-642-8777). 

D.H.I, Industrial We've introduced the NUT 4 BOLT SHOP", the 4- 
Wheel Wonder* and dozens ol other high-quality, unique handyman 
products Over 2 million customers 

SPECIAL OFFER COUPON UAG 72 

Try It FREE ol obligation to keep It! 

II not totally satisfied, you can return your order lor a 
complete refund, including shipping and handling. 
INDUSTRIES Mike remitt „, ce p a y, D | e t0 Jn( | stni l0 

Dfll industries inc Oept PM-683 moo Hampshire 
Ave So Bloommgton MN 55438 

locker(s) Q $59 99 plus $9.90 shipping and 
How many? handling tor each. (00008000) 

□ I km inclosed my check or money order lor Use kill amount 
(MN residents add B% sales tai). 

□ I have enclosed my company purchase order (this card MUST accompany All 
purchase orders). 

□ Charge it to: VISA □ MasterCard □ American Express □ Diners Club 
□ Carte Blanche 

Exp. Date_£__ 

(Need to sign only it charging order) 



Street & Number 
STATE 



_HP_ 




long-legged cruiser. It's available only 
in the four-door and wagon versions. 



Driving The 

V W Quantum GL5 

Decked out Volkswagen's 
five-cylinder flagship is 
a $ 1 5,000 experience. 

BY DON FULLER 

Once again, Volkswagen has taken 
a step up the ladder of automo- 
tive society's pecking order. VW's con- 
tinuing romance with Audi territory has 
been steady and predictable. Jim 
Fuller, vice-president in charge of the 
Volkswagen division, will tell you that 
it's only a corporate attempt to fill all 
possible price slots. But the five-cylin- 
der version of the Quantum, named the 
GL5, has VW executives whispering 
quietly and hopefully of those buyers 
who might be considering a BMW or 
Mercedes. While it's folly that VW is 
even thinking about selling to those 
with their eyes full of spinning propel- 
lers and three-pointed stars, the truth is 
that this version of the People's Car is 
now only for those Volks with about 14 
grand or so to spend on a Wagen. 

The distance from Wolfsburg to 
Stuttgart is shortening. 

The upper crustiness of this Volks- 
wagen, though, to compete with Mer- 
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cedes, BMW or Audi, is apparent from 
first glance. The styling is contempo- 
rary Prussian — conservative in shape, 
devoid of detail frills, attractive in a 
refined and comforting way, finished 
with just enough German chrome to 
make it look expensive. This same 
shape has been on German cars for 
years. It's intended not necessarily to 
excite, but to reassure. 

Likewise, the interior is exceptionally 
nice. The headliner is attractively 
molded and covered in a patterned fab- 
ric, with sun visors and interior lamp 
neatly integrated into the whole. The 
seats have a reserved herringbone cloth 




Interior is luxurious without the glitz. 



that feels rich and looks stylish without 
being gaudy. And the doors are artisti- 
cally sculpted in the coordination of the 
armrest, pull handle and requisite stor- 
age pocket. Only the dash is bland. But 
it's at least clean and informative, with 
lots of bins to stow whatever people 
carry in their cars. The sole tackiness is 
the way unused window crank and 
power mirror holes are covered with 
plastic buttons, instead of giving those 
particular cars so equipped, door pan- 
els all their own without holes in the 
fabric. If the customer pays more, it 
seems reasonable the car should look at 
(Please turn to page 142) 




Five-cylinder inline engine is Audi-made. 
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AFFIG IS TORTURE ON 
IMAGINE WHAT IT'S DOING TO YOUR ENGINE. 



These days, it's murder out there 
on your engine. Driving is rougher, 
traffic is tougher, and your engine is 
running hotter than ever. 

That's why you need a motor oil 
that's built to take the heat. You need 
Gulfpride* The oil that contains an 
extreme pressure additive that protects 
your engine even under the most 
severe driving conditions. 



The special ingredient in Gulfpride 
coats critical engine parts with mul- 
tiple layers of protection. To cool the 
heat and prevent engine friction, even 
in the worst stop-and-go traffic. 

So the next time you change your 
oil, change to the oil that ^^^^ 
can take a lot of torture, ^^^m^ 

Today's Gulfpride. f^^^T* 
It's tough in traffic. J 



Now you can get a $2.00 rebate 
with 5 auarts of any grade. For 
details, look for Gulfpride displays 
at participating retailers. 



'©Gulf Oil Corporation 1983 




Driving The 
New Audi 5000S 



PM photos: Vic Huber 



One look tells you this 
is the most aerodynamic 
sedan on the road today. 

BY GARY WITZENBURG 

DETROT AUTO EDITOR 



|ost automotive superlatives carry 
asterisks. This or that car is best 
at one thing or another within a given 
set of parameters. Your results may dif- 
fer. 

Arguments over such claims are end- 
less Indisputable proof is rare. Direct 
comparisons can vary from one test to 
the next. One car may be quicker than 
another apparently identical vehicle. Or 
have better fuel mileage under certain 
conditions. Or better braking or han- 
dling, depending on the test condi- 
tions. 

But one thing is certain about Audi's 
sleek new 5000S: It is the world's most 
aerodynamic sedan. Period. No argu- 
ments. No asterisks. 

Well, maybe one small asterisk. 
Make that the most aerodynamic pro- 



duction sedan. One-off specials, proto- 
types, design exercises and concept 
cars don't count. Ford claims a startling 
drag coefficient (Cd) of 0.15 for its 
Probe fV aero show car, for example. 
But that's far from production. 

The U.S. Audi 5000S's Cd is 0.33. 
That compares to the new Ford Thun- 
derbird's 0.35, the '84 Corvette's 0.34, 
the Pontiac Firebird Trans Am's 0.312 
and the special Daytona 500 Pace Car 
Trans Am's 0.306. But those are all 
sports cars and sport coupes. No other 
sedan on the market even comes 
close. 

The European base model (called 
Audi 100 there), with flush headlight 
covers, smaller bumpers and tires, no 
right-side mirror and less cooling air 
intake for its smaller engine, parts the 
air at an amazing 0.30. That makes it 
the world's slipperiest mass-produced 
car of any kind, including sports cars. 
We know that comparing Cds from dif- 
ferent wind tunnels with different 
mathematical fudge factors can be mis- 
leading. But as the aerodynamic sci- 
ence advances each year, the compari- 
(Please turn to page 1 40) 




The console in the Audi SOOOS is packed 
with neat features: Electronic climate 
control is pushbutton-activated. The digi- 
tal readout in Fahrenheit or Centigrade 
gives the temperature inside or outside 
the car. The driver's side power window 
is lowered completely by one tap on the 
control — there's no need to hold down 
the switch. In order to stop the window 
part of the way down, you merely have to 
give the switch an upward tap. 
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There's only one 
way to play it. 



There's only one sensation 
this refreshing. Low 'tar' 
Kool Lights. The «• 
taste doesn't Jll^ 
miss a beat. 





p.: i r 



KOOL 
jHTS 



I 



1 



Kings. 9 mg. "lar", 0.8 mg. nicotine. 100's. 10 mg. "lar". 
0.9 mg. nicoiine av. per cigarette by FTC method. 



DRIVING THE NEW AUDI 

(Continued from page 138) 

sons seem to grow more valid. Audi 
actually developed its new 5000S body 
in six different European wind tunnels, 
taking more than 1,000 test-hours over 
five years to do it. Their engineers say 
the average result was slightly under 
0.30. 

They also cite an independent test 
conducted in Volkswagen's wind tun- 
nel in Germany of 247 different cars 
from all over the world. This ambitious 
project found a mean Cd of about 0.42 
through early '82 models, verified 
Audi's claim of 0.30 for its new Europe- 
an 100 and rated only one unspecified 
non-European sports car — probably 
the U.S. Trans Am — as close as 0.32. 

How did Audi designers achieve 
such an incredibly slippery sedan? 
Mostly through careful attention to 
detail, plus a touch of innovation. Defi- 
nitely not by going to a radical banana 
shape, full fender skirts or such poten- 
tially expensive trickery as self-lower- 
ing spoilers and suspension. 

The only really unique exterior body 
feature on the car, in fact, is a new flush 
side-window design with retractable 
curved glass riding outside its seals. 
Each window is held in place by a pin 
that bolts through the glass and slides 



up and down in a slot in the door 
frame. 

Though any automotive shape must 
be a series of compromises, no stone 
was left unturned in striving for mini- 
mum drag. The front end is carefully 
shaped to divert most air over the car 
instead of underneath and around the 
sides. The 60.5° windshield rake, says 
Audi, proved to be the steepest angle 
that retained acceptable light refrac- 
tion, visibility, raindrop accumulation 
and interior heating characteristics. 
The rear window angle (64°) and rear 
deck height and length were careful 
compromises among conflicting consid- 
erations — low drag, aesthetics and 
such practical factors as rear visibility 
and loading ease. 

Front and rear roof pillar; designs 
provide low drag without reducing 
crosswind stability. Flush windshield 
and backlight (both bonded in place), 
the unique flush side windows and a 
pair of shallow grooves in the roof 
instead of conventional rain gutters 
complete the ultraslippery upper de- 
sign. A modest integrated air dam and 
aerodynamically shaped rear axle, fuel 
tank and lower rear-end panel smooth 
airflow under the car, while lipless 
wheel openings and flush alloy wheels 
give unimpeded flow along the body 
sides. Other small but important contri- 



butions come from such items as aero- 
dynamic outside mirrors and airfoils on 
the windshield wiper blades. 

Okay, so the '84 Audi 5000S, which 
is selling for $15,800, is the world's 
most aerodynamic sedan. So what? 
What does that mean to the American 
car buyer contending with a 55-mph 
speed limit and radar-happy enforce- 
ment? 

First off, the superslippery shape 
buys you a better performance/econo- 
my compromise. With the same 100- 
hp, 2.1 -liter five-cyclinder engine and 
closer, more performance-oriented 
gearing in its five-speed transaxle, the 
standard '84 5000S's EPA ratings are 
22 mpg city and 35 highway — nearly 
identical to last year's five-speed 5000. 
However, 0-to-60 acceleration is an 
impressive 1.2 seconds quicker at 11 
seconds flat, and top speed is up 2 mph 
to 109. So, better performance at little 
or no sacrifice in fuel mileage is the 
new 5000S's rationale for being. 

The optional three-speed automatic 
yields 20/28 EPA mpg (up 1 mpg from 
'83) with equivalent acceleration and 4 
mph higher top speed at 108 mph. The 
real-life highway economy advantage 
should be even more pronounced, and 
cruising range with the 5000S's big 21- 
gal. fuel tank is 600 miles with the 
automatic and 700 with the five-speed. 




If you're looking for ideas to save time and mon 
doing — send away for PM's catalog imrn 




fing what you're 



We have plans for shop tools, boats, stjflkPrhouses, campers. Scuba tow, ACV, log 
splitter, air compressor. Smart ideas in furniture! Also dollhouses! Projects the 
whole family can enjoy. 

And best of all — we offer a special and unique service — photocopies of past PM 
articles. What's more, we tell you the year the- projects were published. It may be as 
early as a 1902 glider to a most recent 1981 solar garden shed. You 'll have fun just 
browsing through the approximately 900 different plans and projects. You'll find our 
GREAT WORKSHOP series listed. Also our SHOP MINI-COURSES. Timely energy- 
saving ideas! YouTI see it all in our new POPULAR MECHANICS PLANS AND 
IDEAS CATALOG. Price $1.00 

SEND FOR YOUR CATALOG TODAY! 

Send Your Name and Address with Check or Money Order to Popular Mechanics, 
Box 1014. Radio City Station, New York. N.Y. 10101 

Popular Mechanics is a publication of Hears! Magazines, a Division of THE HEARST CORPORATION 
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Super-aero also buys you isolation- 
chamber quiet in the cabin at speed, 
plus improved cooling airflow and less 
dirt deposits on the windows and tail- 
lamps. One thing better aero doesn't 
do is improve the car's low-speed ride 
or handling. Audi engineers did that 
with some judicious suspension de- 
velopment. But it does reduce aerody- 
namic lift, thereby increasing traction 
at highway speed. Sidewind stability 
is also improved. 

The new 5000S is about 4 in. longer 
(192.7 in.), 2 in. wider (71.4 in.) and 
175 pounds heavier (2,878 pounds) 
than the car it replaces, and sits on a 
marginally longer 105.8-in. wheel- 
base. Interior room is up roughly an 
inch in each dimension compared to 
what was already a highly comfort- 
able and space-efficient five-passen- 
ger cabin. Trunk space is increased 1 7 
percent to 17.5 cu. ft. 

Improved electronics 

The willing fuel-injected overhead- 
cam five-cylinder engine has improved 
electronics, including a deceleration 
fuel cutoff and idle speed control plus 
new no-maintenance hydraulic lifters 
for '84. 

A new central hydraulic system pro- 
vides steering and brake assist. 
Charged by a single hydraulic pump, 
this system draws little engine power 
and gives a firm, precise feel to both the 
Audi's rack-and-pinion steering and its 
disc/drum brakes. In the latter case, 
especially, there's a large improvement 
over Audi's previous spongy- feeling 
vacuum-assisted brakes. 

Except for the engine's throaty roar 
under acceleration, the car is extremely 
quiet inside, even with its clever (op- 
tional) two-way sunroof cracked open. 
Performance is brisk, primarily due to 
the five-speed's closer-ratio gearing, 
though an automatic-equipped car that 
we tried briefly seemed underpowered 
(about 13 seconds 0-60) on hilly roads. 
The driver's seat and driving position 
are excellent for our taste, and both 
handling and braking through the twis- 
ty bits are superb. 

German interior designers are mas- 
ters of instrument and control layout, 
and Audi's group is no exception. 
Lights, wipers, turn signals, cruise con- 
trol and emergency flashers all are 
operable without removing either hand 
from the wheel, thanks to four finger- 
tip-reach stalks. Infinite backrest angle 
adjusters for both front buckets are on 
the inside, between the seats, instead 
of on the outside against the doors. The 
electronic climate control (standard) 
and the excellent cassette stereo (op- 
tional) are easy to decipher and oper- 
ate, and the standard power window 
controls are conveniently located below 
(Please turn to page 1 42) 
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BEST BUY! 



EASY-TO-ASSEMBLE KIT 

ONLY OB Broomall 

For 3 '6" diam. Other dioms. from 4' to T at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8 ' 1 Vi " to 9 '6". 



Now! 

Showroom & 
Warehouse 
locations in: 

Pomona, CA 

(714) 598-5766 
Sarasota, FL 
(813) 923-1479 
Houston, TX 

(713) 789-0648 
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People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmanship. We believe it! 
C *UJp£ WRITE_ FOR HIE EJs ROC H UR E: _ 

ITo The Iron Shop Depi PM63 3o. I 28, 400 Reed Road" I 
I Broomoll Po 19008 Our Tel '215) 544-7100 
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I Sireet 
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We accept MasterCard and VISA_ 
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The Only 
ONE-MAN 
PORTABLE 

sawmill Of Its Kind In Tne World! 

If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
to the trees and turns out smooth, true-cut lum- 
ber... even beginners get excellent results. 
Just one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
yse tractor PTO or other low HP diesel or elec- 
fric unit. Factory-direct selling keeps price low, 
and convenient time payments mav be 
arranged. 

Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber" booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Sajesman WHI CaM on i you Do M TODAY! 

I BP*"*: Foley-Belsaw Co. 

30195 Field Building 
Kansas City, Mo. 64111 

Please send all fads and details in 
your FREE BOOK "How To Saw 
Lumber". I understand there is No 
Obligation and that No Salesman will 
call on me. 
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Discover 
the challenge and 
enjoyment of kitbuilding. 

Over 450 exciting kit products. Com- 
puters, television and stereo compo- 
nents, ham gear, test instruments, 
home security and energy conserva- 
tion devices, automotive and marine 
products, robots and more. 

Send for your 
Heathkit Catalogs Today! 



Heathkit 

Send to: Heath Company 

Benton Harbor, Ml 49022 

Please RUSH me: 

Fl Heathkit Electronics Catalog 

Dept. 017-082 
□ Heathkit Computer Catalog 

Dept. 358-082 
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Enter Marvel Oil's 
1983 Sweepstakes 

You can win any one of 1001 prizes 
including a trip for two to Hawaii, 
Nikon cameras, nylon racing jackets 
and Marvel tote bags. Details and 
entry blanks at your automotive sup- 
plies dealer. Enter early and often. 
No purchase necessary. 

After you've sent in your entry, 
stock up on — 

MARVEL MYSTERY OIL 

When added to the crankcase, 
Marvel gives your car impressive 
efficiency and performance. Cuts 
maintenance costs. 
Cleans as it lubricates. 
Keeps internal parts 
covered with a tough 
protective film that pro- 1 
tects against exces- 
sive wear. Marvel 
puts real snap into 
throttle response, and 
even starts at cold 
temperatures. 

MARVEL GAS TREATMENT 

Companion to Mystery Oil, Marvel's 
Gas Treatment provides better fuel 
combustion which 
means less power rob- 
bing ash and residue in 
the combustion cham- 
ber. Reduces engine 
maintenance. Minimizes 
engine feedback (diesel- 
ing). Prevents spark 
plug fouling and misfir- 
ing. Prevents carburetor 
clogging. 

Make your car an economical 
Powerhouse of Performance. 

Use Marvel Products. Available 
at all auto supplies dealers 
coast-to-coast . . . and Hawaii. 





DRIVING THE QUANTUM 

(Continued from page 136) 

least as nice — certainly not any worse. 

All of this creates an inviting driving 
and riding environment. It's impossible 
not to be comfortable, both physically 
and spiritually. The seats cradle your 
body, the ambience reassures your 
mind. All is okay in here. 

All is okay underneath, too. The car 
rides on deep coil springs at all four cor- 
ners with supple shock valving. The 
total impression of ride and handling is 
about what we take for granted in good 
sedans these days without giving 
enough credit to the hard work 
involved. The GL5 delivers fine control, 
precise steering, excellent directional 
stability, sharp response and enough 
feedback to transmit information with- 
out giving you every grisly detail. Only 
one fly in this ointment. Many German 
sedans are becoming more like French 




GL5 models come very well equipped for 
between $13,000 and $14,000. Major 
options — A/C, power sunroof and metal- 
lic paint — take it to $15,000. 

sedans and the Quantum is no excep- 
tion. This means generous suspension 
travel to enhance the smooth ride. This 
also means lots of body roll when cor- 
nering. In the tradeoff, much of the 
tautness in feel is lost, if not the actual 
fine result in behavior. But most drivers 
are probably concerned more with 
smooth ride than taut handling. So it 
seems like a fair deal. 

The new deal about this car, though, 
is the five-cylinder engine, which has 
been under the hoods of various Audis 
for years. Little changed along the way, 
its 2,144 cc makes 100 hp at 5,100 rpm 
and 112.4 ft.-lb. of torque at 3,000. 
Obviously, they stuck it in the Quantum 
to give the car better performance. We 
got 13.6 seconds for 0-to-60 mph runs 
for a five-speed four-cylinder, and 12.6 
for the automatic five-cylinder GL5. 
And since, with the larger engine and 
more equipment, the five-cylinder 
weighs about 150 pounds more, that's 
a useful improvement. 

Concern about increased fuel con- 
sumption is unfounded. EPA estimates 
for the Four with automatic are 23 mpg 
city, 30 highway, while the GL5 will get 
the government's seal of approval for 
20 city, 29 highway — really, not much 
loss. For more economy in the same 



body shell, the four-cylinder five-speed 
has numbers of 29 and 42. 

If the goal of a five is to give an 
approximation of six-cylinder smooth- 
ness with an approximation of four-cyl- 
inder economy, Audi — it's Audi's en- 
gine, after all — certainly made it. To 
most passengers, it will be clear there 
are more than four cylinders under the 
hood. But exactly how many is harder 
to detect. Even at idle, the engine is 
smooth and even, though under full 
throttle acceleration, the engine emits a 
throaty roar. 

Not that this is a hot rod. After all, 
there are only 100 hp in a car weighing 
close to a ton and a half with driver and 
fuel. It takes time to get itself rolling, 
and passing and on-ramps need full 
throttle and the resultant automatic 
downshift for enough punch to get up 
to speed. It is also no mountain flatten- 
er. But characteristic of European cars 
in general and German ones in particu- 
lar. It has a very long-legged feel to it. 
Once up to speed, it runs in smooth and 
long strides that cover the maximum 
distance with an apparent minimum of 
effort. Maintaining the speed, once 
achieved, is much easier than getting 
there in the first place. It's a nice cruiser. 

The only thing not particularly excit- 
ing about the Quantum GL5 is just that. 
It isn't particularly exciting. It is, in fact, 
Exhibit A that VW is going the way 
with many of its products that much of 
the rest of the world's car industry has 
followed — trying to make it appeal to 
as many buyers as possible. But the 
Quantum gets diluted in the process. 
That isn't exactly what got VW there in 
the first place, but it's the most obvious 
path to increased market share, say the 
marketing moguls. Maybe the Rabbit 
GTI is Exhibit B that individuality still 
exists somewhere at VW. IM 



DRIVING THE NEW AUDI 

(Continued from page 141) 

the radio. Two neat innovations are a 
stereo headphone jack for rear passen- 
gers and a switch that makes the driv- 
er's side window go all the way up or 
down with a single touch. 

A few days of driving a well- 
equipped five-speed 5000S on both 
freeways and twisty two-lanes in 
Southern California left us impressed. 
We loved the original U.S. 5000 when 
we drove it in 1977 (see Driving The 
Five-Cylinder Audi, page 106, Nov. 
'77), and we like this new one even bet- 
ter. The original has been a target at 
which other carmakers have aimed in 
developing their own mid-sized, mid- 
priced, front-drive luxury sedans. This 
sleek, sexy new one raises the state of 
that art a whole bunch more. m 
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Marvel Oil Company, Inc. 

331 N. Main Street 
Port Chester. NY 10573 



NEW MINI ULTRASONIC 1 

PEST 

REPELLER 

Carry it with you... 

ON PICNICS, HUNTING ^ 
FISHING, CAMPING, VU^| 
GOLFING, ON THE PATIO OR 
WHEN YOU'RE WORKING 
lOR PLAYING OUTDOORS. 



L EFFECTIVE 
^CONTROL 

against 
MOSQUITOS, 
BEES, FLIES, 
^ FLEAS, 
2V GNATS, 
f( WASPS, 

HORNETS 
• or almost 
any flying 

insect! 



PEST 
BE GONE 

The high technology 
answer to pest control! 

ELIMINATES: FLIES, 
ROACHES, ANTS, SILVER 
FISH, MOTHS, CRICKETS, 
.SPIDERS, &MORE^ , 




SUGGESTED RETAIL S29.95 
OUR INTRODUCTORY PRICE 

CAJQC TW00R 

yi/IW MORE 

U\ $ 22°° 

Includes Ship & Handling Battery not included 

14 DAY MONEY BACK GUARANTEE 
PLUS MANUFACTURERS 
ONE YEAR WARRANTY 



it because it REALLY WORKS! 

WE GUARANTEE IT! 

This "Space Age" MINI ULTRASONIC PEST RE- 
PELLER has been over 2 years in development and 
testing and is just now being released for sale. 
Now you can enjoy the fun of the outdoors free of 
pesky insects and painful mosquito bites! No 
more smelly insect repellant sprays that stain 
clothing. With this unit even BEES, HORNETS and 
WASPS will keep their distance! And, for people 
allergic to stings, it could be a lifesaver. This small , 
(only 3" long) light weight unit clips to your pocket 
or belt and has an effective range of up to a 13 foot 
diameter. It will even keep fleas away from pets! 
The MINI REPELLER will run for as long as 60 
days of continuous operation on ONE AA PEN- 
LIGHT BATTERY. And, it's easy and safe to use be- 
cause there is no spray, sparks, poison or loud 
noise. It doesn't kill pests ... it just keeps them 
away from you. 

Unlike many inferior units that emit only one fre- 
quency, this model continually sweeps an entire 
range of frequencies with ultrasonic noise which 
drives away a huge variety of pests. And, its 
sound is not obvious or harmful to humans, 
household pets, fish or turtles. 

Because of this "Special Introductory Otter" we 
are able to sell a limited quantity of these MINI 
PEST REPELLERS for only $24.95, five dollars 
under their suggested retail price! And, we are so 
sure you'll think this is the greatest invention since 
the fly swatter, we're giving a 14 DAY MONEY BACK 
GUARANTEE (no 
questions asked)! 
Don't let insects bug 
you this summer... 
call or mail your 
order right now! 



H CREDIT CARD CUSTOMERS 

(24 HRS A DAY— 7 DAYS A WEEK) 

ORDER TOLL-FREE 1-800-992-0887 

IN ARIZONA: CALL 602-233-0999 COLLECT 



L. B. MARKETING 

EXCLUSIVE NATIONAL DISTRIBUTOR 

3602 N. 35th AVE., PHOENIX, AZ 85017 

WHOLESALERS, RETAILERS, LARGE QUANTITY 
BUYERS— CALL FOR SPECIAL DISCOUNTS. 




PERFECT FOR: 

HOMES 

APARTMENTS 

GARAGES 

RESTAURANTS 

OFFICES & 

WAREHOUSES 



UL & 

CSA 

LISTED 

Model 
UPC-4 



PEST BE GONE is the perfect way to rid your home of 
pests and varmints forever. And it completely eliminates 
the need for costly and dangerous powders, poisons, 
traps and chemicals. 

Built with powerful solid state circuitry this unit operates 
for LESS THAN 20 PER DAY! And it has an EFFECTIVE 
RANGE of up to 2,500 SQUARE FEET. The 
PEST BE GONE emits a powerful 
sweeping blast of ULTRA SONIC 
noise that is inaudible to humans 
and animals; but to pests, it sounds 
like a SIREN BLASTING in their 
heads! This completely disrupts 
their sleeping, eating and reproduc- 
tive patterns. Within a week or two 
they will leave ... and NEVER RETURN! The' 
PEST BE GONE comes completely assembled ... all you 
do is plug it into any 1 1 0V outlet and watch the pests dis- 
appear. This is a powerful, heavy duty, high intensity re- 
peller that sweeps the entire pest and vermin frequency 
range. And it comes with a manufacturers ONE YEAR 
LIMITED WARRANTY. 

Our "Introductory Otter" supply, at this low price, is 
limited so be sure and call or mail your order right 
away! 

REGULAR 
RETAIL 




*59 95 

OUR INTRODUCTORY PRICE 

$ 34 95 



EACH 

INCLUDES SHIPPING & HANDLING 



CALL ABOUT OUR 

DC REPELLER 

FOR 

R.V.s, BOATS, 
ETC. 



with 1 YEAR 

MANUFACTURERS 

WARRANTY 



Please send . 



Please send . 



L. B. MARKETING oept PM s 

3602 N. 35th AVE. 
PHOENIX, AZ 85017 

_ MODEL UPC-5B MINI ULTRA SONIC REPELLER(S) ONE $24 95 

TWO OR MORE $22 OOea 
_ MODEL UPC-4 PEST BE GONE SONIC REPELLER(l) $34 95 EACH 



□ MY CHECK OR MONEY ORDER IS ENCLOSED (ARIZONA ADD 5% STATE TAX) 
CHARGE MY □MASTERCARD □VISA 



ACCT. NO.. 

NAME 

ADDRESS. 

CITY 

STATE 



PLEASE PRINT CLEARLY 



EXP. 



APT #. 



.ZIP. 



Orders outside Continental USA call for extra shipping charges • Please NO COD s 
I • Guaranteed 1 to 3 weeks delivery • II paid by personal check, add 2 weeks more 



WOODWORKING MACHINES 
5 in 1 Combination 




VERY IMPORTANT* 

The only machine built with: 

A. ALL CAST IRON TABLES 

B. HEAVY DUTY DESIGN 

C. OEVELOPS 3 HP MOTOR 

D. BUILT AS AN INDUSTRIAL 
MACHINE 

ONE PLACE FOR ALL YOUR NEEDS 

CALL NOW!!! FOR FREE GIFT 
Toll Free (1-800) 421-2467 

IN CALIFORNIA CALL COLLECT (213) 549^)761 

□ VISA □ MASTERCARD □ MONEY ORDER 
PLANT 

MASTER WOODCRAFT CO. 

800 SPRUCE LAKE DRIVE • P.O. BOX 669 
HARBOR CITY. CA 90710 
(A Republic-Lagun Group) 

Dealership Available 



Save Time! Save Money! 
Mill Supply Sells Over 
1,000 Different Die-Formed 



REPLACEMENT 
PANELS 

To Repair Rust or Collision Damage on 
Popular Imports and Many American 
Cars, Pick-up Trucks and Vans 




• Alfa • Audi • BMW • Chevy Luv 

• Dodge Omni & Ram 50 • Datsun 

• Fiat • Ford Capri • Fiesta • Courier 

• Honda • Jaguar • Mazda • Mercedes 
Benz • MG • Opel • Peugeot • Renault 

• Saab • Subaru • Toyota • Triumph 

• Volkswagen • Volvq_ 

New 36 Page 
Import Parts Catalog. ..$2.00. 

Lists over 1,000 steel replacement panels, fenders, 
hoods, grills, rockers, rear quarters, etc. 
Send $2 00 check or money order (Canada send 
S3 00) Allow about 3 weeks for catalog delivery. Visa 
and Mastercard accepted ON PARTS ORDERS ONLY, 
but not tor catalogs. Send 
self -addressed stamped 
long envelope for FREE 
information on any ONE 
Amencan or import car or truck. 

Dept. PM- 308 Mill Supply 

3241 Superior Avenue • Cleveland, OH 44114 
Phone (216) 241-5072 




ttem*... 



about Aluminum 
with prices and 



Book 
Mold 

production trade secrets 
direct from world's larg 
est mold manufacturer. 



CONCRETE MACHINERY COMPANY. 




P. 0. BOX A99 ■ HICKORY. N. C. 2360' 



FOR BIG PAY 
AND JOB SECURITY 
LEARN 
MEAT CUTTING 



Train fnr a bright, secun* 
future in the meat busine**, 
Become n professional meal 
cutter in eight short weeks 
t at Toledo, with America's 
leading instructors. Our 
60th year. Thousands of successful graduates. Many 
haw profitable markets of their own! 

Diploma awarded. Job help. Time payment plan 
available. GX accepted. Send now for our big. illus- 
trated FREE catalog. No obligation. 
NATIONAL SCHOOL OF MEAT CUTTING 
Dept. 50-R. 33 N. Superior. Toledo, Ohio 43604 
Ohio State Bttard of School and College Re# 071 O2 0197T 




$ 450 00 WEEKLY 

working one or two 
hours a day with your 
personal computer. 
GUARANTEED. Simple 
program process. No 
special skills or ex- 
perience. Free 
details/application. 
BOND INDUSTRIES 

7115 Blanco Road 
Dept. 114-178 
San Antonio. TX 78216 



SWISS ARMY TYPE KNIFE 

All purpose wonder knife. Red 
handle. Sturdy survival knife 
with 12 Stainless Steel 
Blades, per 
feci for fish 
*J^y ing, camping. 




Westbury Sales P O Box 434, 373 Maple Ave. 
Westbury. N Y. 11590 Dept E-8-PM 



Build These 
Hanging Plant 
Shelves 



These acrylic plant shelves cause 
minimum obstruction to your view. 
The shelves hang on light steel chains 
from screw hooks in the ceiling. A 
notched washer under each shelf 
corner supports the shelf on the chain. 
Cut the washer notch so a chain link 
can pass through the washer only when 
the link and notch are aligned. This will 
enable you to raise and lower the 
shelves on the chain. Cut shelves, bore 
corner holes, sand, polish and buff the 
edges. Maneuver the shelves on the 
chains and hang them before removing 
the protective paper on the acrylic. 

— Murray Mel bin 




Small shelves that 
can't be mounted 
against the windows 
hang from ceiling by 
chains. A chain link 
rests on washer un- 
der shelf (inset). 



1-1/2 x 1-1/2" NOTCH 
FOR CORNER POST 
IF NEEDED 
2 



BORE HOLE TO SUIT 
WASHER (4 REOD l 



WASHER I D. 
1 SLIGHTLY SMALLER 
J THAN CHAIN LINK 

WIDTH 




.TO RAISE OR LOWER 

-SHELF. LINE UP 
LINK WITH NOTCH IN 
WASHER AND MOVE 
SHELF; WHEN SHELF 
IS IN PLACE. TURN 
LINK AWAY FROM NOTCH 



SHELF. MIN. 3/8" SHEET ACRYLIC 
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LOWEST PRICES On 
Log Splitter Components 



Hog Ringer 
Is Handy Tool 




Hog lingers and rings are available in 
several sizes depending upon the task. 




Label objects by clipping cardboard or 
metal tags to them using hog rings. 




Linked hog rings can form a chain for a 
key. Or use single ones as binder rings. 



You'll be surprised at the many uses 
a hog ringer — a plier-type tool 
used to clip hog rings on porcine 
snouts — has in the home and shop. For 
example, you can use the rings to fas- 
ten car seat covers in place, attach keys 
to a wood or metal handle, secure iden- 
tification tags to mechanical parts and 
fasten two chain ends together. 

It takes only a few seconds to 
squeeze the ring closed with the hog 
ringer tool. You can remove the ring 
with expanded pliers or by cutting it. 

Hog ringer tools can be ordered 
through J.C. Whitney & Co., Chicago, 
111. 60680. In their catalog (No. 41 IB) 
the hog ringer with 1 00 rings sells for 
$1.49. Some ringer tools are too light- 
weight for the largest 1 Va-in.-dia. rings, 
so be sure to use the rings recommend- 
ed by the manufacturer. 

— Walter Burton 
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/"'AMAZING ^ 



SCIENTIFIC and ELECTRONIC 



DEVICES ^-t^~ 

PHASER Shockwave and invisible FORCE FIELD genera- 
tors. LASERS for weapons, cutting, burning, cloud writing, 
holography and special effects. NUCLEAR particle accel- 
erators and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHTNING gen- 
erators. TRANSMITTERS and CONTROL devices tor se- 
curity, telephones, intrusion detection, nature listening. 
PLUS PLUS INFRASONICS, ULTRASONICS, ENERGY, 
CHEMICAL and PERSONAL PROTECTION and SAFETY 
DEVICES. SEND $1 tor catalog of plans, kits and complet- 
ed items to: 

INFORMATION UNLIMITED, INC. 

P.O. Box 716, Dept. M8 
Amherst, N. H. 03031 



GARAGE DOOR OPENERS 




• Buy Factory Direct and Save 

• Thousands In Use • Free Brochure 

• Easy Homeowner Installation 

• Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept PW883 Baroda, Ml 49101 




• EAPlM DIG MONEY • { 

~4QM( " " 

DETi 



"V* NATIONAL 

J ^W»J |cL.f !V1 1KEHS 



INSTITUTE 




as liwiitown pa. iTOaa 



I 



Splits 
EASIER & FASTER 



THE DOSS 

LOG SPLITTER! 

Only S49 95 plus $8 p & h for 
adaptable cone, or $99 95 
pi usS10 ready lo -attach to hub ol 
car or light truck (specify vehicle ) Pa — 
send 6°o sales tax Free info — send stamped 
self addressed envelope Good Products, 
Route 3 Box 88-A PM, Kutztown. Pa. 19S30 




Build this beautiful 
Dome Home 
by yourself! 




Enjoy super affordable payments 
and low energy bills 

Save up to 60°-« on building costs and up to 50% on 
utilities Beautiful Monterey Domes geodesic home 
kits are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble 
No special tools or skills necessary Our unique, 
patented building system makes home construction 
a reality tor the novice. 

Monterey Domes pre-cut. color-coded shell pack- 
ages start at $3995 Models up to 3.500 sq ft 
Send for our exciting color Catalog & Plans Book — 
over 90 fact-tilled pages ot beautiful aflordable 
homes 

Write today 1 Monterey Domes, Inc., 1760 Chicago 
Dept. AQ-S, Riverside. Calif. 92517 



□ Rush me your 90 page CATALOG * PLANS 

BOOK. Enclosed i> $8.00, pottage Included. . 

1 □ Also send your ASSEMBLY MANUAL for an addl- I 

Itional S5.00. I 

NAME • 

I 



NAME 

ADDRESS 



CITY. STATE. ZIP . 



Mail To: MONTEREY DOMES. INC 



| 1760 Chicago. Dept. AQ-8 I 

\ Riverside. Calif. 92517 M U NI I M F BOMB M 



2-Stage Hydraulic Log Splitter Pumps 



• VIKING- HOUDAILLE. Larger ca- 
pacity hydraulic . 2-itoot pump* for 
fairer cycle times ond for use with 
loroer cylinders. Needle bearing*, 
case hardened gears, clockwise 
rotation ( facing shaft ). Maximum 
pressure 2500-PSI, High perform- 
ance unloading valve, reverse flow 
check valve. 




v. 1 



nun .'!•■) 

■•Hi 9-1170 



• ITIM 9-1 169 ■ * 13.2-GPMol 3500-RPM , 0 , 
Ifl port 3/4" NPt, OUT port 1/2" HPT. shaft 

(tarn. 1/2". Use »ith 5-HP engine. 6-1/2" <1A7 Rfl 

I 4-1/4" » 4". ( 12 lbs ) VPTf.JU 

• ITIM 9 1170 .. 15 2-GPMoi 3500-kPM Cfl 
Use »ith 8-HP engine Other specs same as VI33.UU 

above. ( 12 lbs. I 



• ITIM 91171 - - 21.6 - 
GPM at 3500-RPM IN port 
1-5-8 UN ME 0-ring. OUT 
port 1-5/16" UN SAE 0-mg 
Shoft 5-8 own. Use 
with 10-HP engine. 10" OW 
> 6" i 5 ( 33 lbs | 



$247.50 



24" Stroke. Dbl. Actg. Splitter Rams 



$129.95 



• Hi* 9 062 It ■ 31/2- bore. 1/2" NPT 
ports. 1.1/2" d rod ( 45 lbs ) 

• ITIM 9 030 344 . . 4" bore. 1 /2" NPT ports. 

1-3/4" d. rod. ( 49 lbs. I $139.50 



Send $1.00 For 124-Page 
Equipment Catalog 



VISA 



I Tee Can Order Direct from Thu Ad 
OUI TIltPltONI: { 401 I 474 4146 



WB 

SURPLUS CENTER 

Dept. PM-083 Lincoln, NE 68501 




For Home or Business 
WHAT. ..WHEN. ..HOW. 



LEARN HOW 
TO USE A 
COMPUTER 



Train at home in spare time! No 
previous experience needed! Now 

you can learn it all! Com 
puter programming. ..compu 
ter applications. ..computer 
games.. .everything you ever 
wanted to know about com- 
puter operations! Write your 
own computer programs or 
use hundreds of programs 
already available. ..budget- 
ing, real estate, bookkeep- 
ing, expenses, investments, 
interest, taxes, shopping 
lists, vacation planning, 
addresses, phone num- 
bers, routing ...even 
foreign languages and 
graphics. 

You'll know what really happens when you have a com- 
puter problem with a bank, store, loan company, oil 
company, utility or anyone else. You'll be able to talk 
their language., understand why and how things hap- 
pen, ..to be able to take the offensive when you're the 
victim of a computer error. Experts explain everything 
in easy-to-understand language with step-by-step 
directions. 

•TIMEX COMPUTER INCLUDED WITH 
YOUR TRAINING • Plugs into any TV 
•SEND FOR FREE FACTS! 



ICS 



COMPUTER TRAINING, Dept. PB073 

Scranton, Pennsylvania 18515 
Please rush me free facts and color brochure 
that tells how I can learn computer applications, 
programming and operation at home in spare 
time. No cost. No obligation. 



Name 
Address 



I City/ State/Zip 



Age 



1984 GOVERNMENT 
SURPLUS DIRECTORY 




BUY FOR AS LITTLE AS 
1 1 ON THE DOLLAR 



Moneyback Guarantee 

JJEEPS. CARS » low as $30. BOATS. HELICOPTERS. 
■TYPEWRITERS. TRUCKS. You can still buy over 800.000 
litems from the U S Government. This manual shows you 
• how to find these bargains in your area at TREMENDOUS 
, SAVINGS. Some actual prices CARS $30. PICKUPS $40. 

■ SHIRTS 22c. 50 POWER BINOCULARS $3. and MORE 

| THIS NEW 1984 up-to-dite directory Includes a Bidders 

■ List Application and listing of Defense Sales Offices Our 
J BIGGEST MOST COMPREHENSIVE DIRECTORY Only $3 00 
I Cut out this ad and send to. SURPLUS, DEPT. A472 
|4620 WISCONSIN AVE. N.W. WASHINGTON, D C. 20016J 




\1 



NEW! 

24V2 IN. 
3-SPEED 
BAND SAW 

30- DAY 
FREE TRIAL! 

Now, a pro-size, band saw priced for the 

j home shop! Big 24'/j-in. throat easily han- 

I dies large scrollwork, complex curves, 4x8 

I sheets. 9-in. vertical cut makes it easy to 

j resaw valuable hardwoods. Ball bearing 

I construction. All-steel welded frame elimi- 

| nates deflection. Includes motor, stand, rip 

I fence, scroll table, full instructions. Easy 

I Terms. Send for complete facts today! 

j W000MASTER TOOLS DEPT. SPii, 
I 2849 TERRACE. KANSAS CITY. MO 64108 



Via Satellite 

STOP LOOKING!!! 



mm 



We have it all" 100+ Channels* LNA'st 
• Antennas* Receivers* Sources* Photos 

. Our BOOK Is up-to-date, authoritative, and off 
I enng a volume of essential knowledge. Simplh- 

I fied. about satellite systems technology. An< 
this is a key reason why universities, libraries, 
and the U.S. Military have purchased this BOOl 



DISH ANTENNA s 

'RECEIVER 

DOWNCONVERTE 



439 



Super MDS receiving system 
83 Model-ready tor TV hookup. 
Via Satellite, Inc. 2JS3T 

P.O. Box 4006, Dept. MM-B. Boca Raton, FL_ 
33429. Send your REFERENCE BOOK for S1 1 .95 
plus $2.95 shipping & insurance (U S lunds) or call 
our 24 hour COD order line (305)276-2692 
Name _ 




LOUPE MAGNIFIERS 

Used by jewelers and craftsmen for 
inspection and assembly. Crown glass 
lenses pivot for 4X-7X magnification! 
Sturdy loupe attaches to either temple. 
Precision craftsmanship! Money-back 
guarantee. Send only $19.95 + $1 hdlg. 
Precision Optical, Dept 132-H. Rochelle.IL 61 068 



GARDENING?! "%J%T 

TILLS KNEE DEEPI . . . WEEDS SHALLOW 
RUNS SINGLE HANDED . . . MAKES SOIL 

WEED FREE FAST WITHOUT HARD WORK. 



_ WEIGHS 22 LBS VERY GENTLE. WONT JUMP , 
■ LIKE OTHER TILLERS . . ADJUSTABLE - HOOD - TINES I 
AND ALL FROM 11 TO 2 INCHES WIDE PRICED RIGHT! 





Weighs 22 Pounds 
Gasoline Powered 



Tills Deeper Than Weeds Fast from 
Other Tillers Do 12 to 2 In Wide 
Built lor commercial use . Rugged Air Fore* approved 
engine . Try this tiller in your own garden 1 month 
money back thai period, liberal warranties . . Sold factory 
direct, save S. ask tor brochure, you might win a tiller. 



NOT SOLD IN STORES FREE GARDENING GUIDE 



■ WRITE TO: ALLENTOWN TILLER CO DEPT, p I 
_ c/o Allanlown Frad Co.. Main SI.. Allanlown. N.J. 0*501 

■ For Rush Mailing o( Literature call on4 on noon 
^ Ask lor Batty Allen aiUl-DJU-yOOU^ 



'^v Find twice the treasure 



with • WHITE'S ELECTRONIC 
MINERAL/METAL DETECTOR 
White s Instruments delect rings, lewalry. coins, 
plus othar valuables and It's profitable! Metal detec- 
ting la a hobby for the whole family to enjoy. Models 
from $79 95 Covered by U.S. Patent*. 




In half the time 



FOR THE NEAREST WHITE S DEALER 
AND A FREE CATALOG CALL TOLL FREE 

1-800/547-6911 



PA-3 



WHITE'S ELECTRONICS, INC. 1011 Pleasant Valley Rd., Sweet Horn*, OR 97388 



i L o Ea b " e N a DENTAL MECHANIC 



f SECURITY PRESTIGE 
I . c.irn at bony. In your spare time, to mak« 
Crown*. Plate*. Brtojrework. etc. Dental Me- 
chanics are employed by DentlsU. Dental Labo- 
ratorlei or open your own shop, fall or spare 
time. FULL EQUIPMENT OP TOOLS AND MA- 
TERIALS INCLUDED WITH COURSE. Low tu- 
ition. Easy Terms. Write for Fit EE BOOK about 
this career that's not affected by automation. 

THE McCARRIE SCHOOLS INC. 215-109-9155 
112 N. 1»k St., Dept. PM111 Ph ,1a. , Pa. 19107 



IF YOU ARE READY TO BUY OR SELL 
GAMES OR SOFTWARE. YOU NEED... 



COmPUTSR 5HOPPSP 



Over 100 pages each month Deal with individuals nation- 
wide Low ad rate, only 12' a word Subscription S10/year 
MC & VISA Money back guarantee P 0 Box FS32. 
Tilusville FL 32780 (305) 269-3211 



CALL TOLL FREE NOW! 



AMAZING VINYL REPAIR 

— $10 to $20 in an hour! 

Big earnings, repeal business Car 
shops, homes, motels, restaurants, 
bars, etc FREE FACTS BY MAIL 
Call toll free 1-800-621-6633 (III 1-800-572 0444) 
or write VIP, 2021 Montrose. Dept. 182. Chicago. IL 60618 




BUILD ON YOUR LOT 

It may not have to be fully paid for with Curtis. 
We do difficult framing, you complete and save 
$l,000's. No money down, low monthly pay- 
ments. For free catalog, write Curtis Homes, 
2201 Florida Ave. So., Minneapolis, MN. 
55426, or call toll free 1-800-228-6505. 




LOOKS 

JKTmmm 

Backpacker's Raft 

1~ 




There's a fine art to packing all your 
food and shelter on your back. But 
don't forget, there's water out there, 
too. With the right raft, a shortcut 
across ponds and lakes is a trip you'll 
go out of your way for. 

We found the right raft: Sherpa's 
Pack Raft, a high-quality marvel. 

The 3 3 A- 
pound package 
inflates to a 6- 
foot 
raft us- 
ing its v j 
carrying bag. 
Just connect 
valves, fluff up 
the bag, hold 
the top closed 
and transfer the 
air. It works 
beautifully. 

The raft mate- 
rial is military 
PI 6 nylon fab- 
ric — not puncture-prone vinyl. It holds 
375 pounds and has two inflatable 
seats. The Pack Raft lists for $385. Con- 
tact Sherpa Outdoor Products. 2222 
Diversey Pkwy.. Chicago, 111. 60647. for 
dealer information. — Bill Hartford 




Pack Raft is rolled un- 
der backpack. Oars 
are in three sections, 
use fabric oarlocks. 




To inflate, transfer air from pack bag. 
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laterial 



WORTH WRITING FOR 



LOOKING FOR IDEAS ON THE HOME, COMPUTERS, TOOLS AND MORE? 
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 



732 ONE STOP COMPUTER SHOPPING 

Radio Shack offers a 60-page, full-color 1983 catalog. A complete line of 
models and accessories, both hardware and software. Also explains sup- 
port and services available. Free 

733 BUILDING CAR EXCITEMENT 

4-color pamphlet illustrating the complete LASER LINE of street-legal 
kit cars you can build. Both front or rear engine models available: 917 
Porsche Replica, 49er Mini Sports Van, J2X Cad-Allard Replica, Mini 18 
Step-side Pickup. From Elite Enterprises. Free 

734 COMMUNICATION CONNECTION 

Informative brochure from Compuserv e details how you can get the most 
from your personal computer. You can hook up to vast data banks for 
reference material, news, financial and travel information, games and 
more. Free 

735 WORDS ON WINDOWS 

24-page, full-color booklet from Andersen answers frequently asked 
questions about windows and gliding doors. Covers new construction, 
remodeling or replacement and also includes special sections on window 
planning. Free 

736 INTRODUCE YOURSELF TO PLATO 

PLATO® Educational Courseware, for use on the Apple II plus, Apple 
HE, Atari 800, Texas Instrument 99/4A offers all the subjects a child 
needs. It teaches math, reading, social studies, grammar, science — more 
than 108 essential courses. 4-color brochure. Free 

737 ROOM FOR FOUR SEASONS 

Mavwood offers a full-color, 16-page brochure introducing a bareain- 
buiit glass enclosed addition. Do-it-yourself kit includes floor and eleva- 
tion plans, materials list, gazebo specs, building guidelines and work- 
sheet. $1.00 



738 RIFLES THAT FED THE FRONTIER SETTLERS 

This full-color, 24-page catalog from America's largest manufacturer of 
sporting rifles illustrates the role Marlin rifles played in feeding pioneers 
and settlers of the Old West. Features latest rifles, shotguns, accessories 
and game recipes. Free 

739 SAWING IS BELIEVING! 

In woodworking, the cut is everything according to Forrest Manufactur- 
ing. 20-page booklet presents their saw blade and dado head for the 
serious woodworker. One blade for every possible cut in every kind of 
wood, wood product, acrylic or laminate. $1.00 

740 REPAIR CEILINGS AND WALLS LIKE A PRO 

Red Devil can help you make do-it-yourself repairs to cracks and holes in 
walls and ceilings. 8-page booklet offers hints on selecting tools and 
repair materials, preparing surfaces before patching and rilling large 
holes. Free 

741 NATURAL WOOD BEAUTY 

Samuel Cabot Inc. offers a handsomely illustrated full-color guide about 
wood stains. This concise, easy-to-read booklet explains staining tech- 
niques, color effects and hints for deciding on when to stain — when to 
paint. 35c 

742 TOOL COMBINATION 

Do-it-yourselfers! Woodworks International wants you to know about 
their combination woodworking machine. The two 4-color fliers explain 
the 5-in-l tool that saves space in vour workshop. Free 

743 COMPUTING ADVICE AND INSTRUCTION 

Full-color brochure from Compute! Books describes their best sellers 
written for owners of VIC - 20, Commodore 64, Apple, Atari and Texas 
Instruments personal computers. Useful and understandable informa- 
tion for beginning to advanced computer users. Free 



Popular Mechanics 8/83, Box 1718, Sandusky, Ohio 44870 

□ 732 □ 735 □ 738 □ 741 35e 

□ 733 □ 736 □ 739 $1.00 □ 742 

□ 734 □ 737 $1.00 □ 740 □ 743 



This Coupon Expire* October 31, 1983 

Total money lor priced items $ 

Service Charge $ 50 

Total money enclosed $ 

Total items requested 



Name (Please Print) . 

Address 

Town 



. State . 



. Zip Code . 



(Please send cash, check or money order made out to POPULAR MECHANICS. No stamps, please.) 

Note Popular Mechanics processes your requests for the above information and forwards these tnoutnes to tna organization making the olter Eacn company mails the matenal directly Your order wm be on its way to you within 80 days 



35 Ways to Help You Qualify for the Job You Want 



FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES 

Or... 

Get Your Degree 
Without Attending College 



If you want more money, 
more security and a better 
way of life, the decision to 
train for a better career 
could be the most important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 
get a better job. This is the 
same kind of training program 
that has been used by nearly 
2,000 American Corporations 
to train their employees... 
Union Carbide, Ford, DuPont 
and many others. 
An Ideal Way to Learn 

No need to change your daily rou- 
tine or take time from your job or 
family. Learning is easy because 
everything is explained step by 
step with plenty of drawings, dia- 
grams and photos. And like many 
colleges— all these courses use 
"open book" exams that let you 
refer to your texts and apply what 
you have learned. If you do have a 
question, your instructor is as 
close as your telephone. And all 
courses include necessary tools, 
instruments and materials... what- 
ever you need for your training. 




Could a Career Diploma 
or a Degree Be Worth 
Thousands of Dollars to You? 

Compare your present salary with 
the amount of money you could be 
making in any of the careers 
shown below. Training in a trade or 
earning an Associate Degree in 
Specialized Business or in Spe- 
cialized Technology could make a 
giant difference in your lifetime 
earnings. But it's not the money 
alone... think of the security, satis- 
faction and the fun of working in a 
job you like. Get more information 
at no cost! Check the career you're 
most interested in and mail the 
coupon today. There's no obliga- 
tion and no salesman will call. 



Mail coupon today for free facts and color brochure. 



Now without attending class, you 
can get your degree in business 
with a major in Marketing, Business 
Management, Accounting and 
Finance. Or get a technical degree 
in Civil, Mechanical or Electrical 
Engineering Technology or Elec- 
tronics Technology. If you already 
have some college or if you have 
worked in the field, you may be enti- 
tled to advanced standing toward 
your degree. 12 iza 



International Correspondence Schools, Dept. pbs73 
ICS CENTER, Scranton, Pennsylvania 18515 

Please send me free facts, color brochure and full information on how I can 
study at home for the career I have chosen. I understand I am under no obliga- 
tion and no salesman will call. CHECK ONE BOX ONLYI 

BUSINESS ASSOCIATE CAREER DIPLOMA PROGRAMS 

DEGREE PROGRAMS 

□ Busmess Management 

□ Marketing 

□ Finance 

□ Accounting 

TECHNICAL ASSOCIATE 
DEGREE PROGRAMS 

□ Civil Engineering Technology 



□ High School 

□ Auto Mechanics 

□ Hotel; Restaurant Mgmt 

□ Surveying S Mapping 

□ Drafting* 

□ An Conditioning t 
Refrigeration 

□ Mechanical Engineering lechnologu □ Travel Agent* 

□ Electrical Engineering Technology □ Wildlife/Forestry 
D Electronics Technology Conservation' 



□ Art 

□ Police Scences* 

□ Veterinary Assistant* 
' □ Diesel Mechancs 

□ Electrician 

□ Small Business Mgmt 

□ Electronics 

□ Bookkeepmg 

□ Mcrocomputer Repair 

□ (Wograpny 



□ Fitness & Nutrition 

□ Computer Programming 

□ Appliance Servicing 

□ Income Tai Preparation* 

□ Van/Car aid Truck 
Custom i-irg* 

□ Gun Repair 

□ Motorcycle Repair* 

□ industrial Management 

□ Machne Shop 



'These courses are ottered by North American Correspondence Schools. ICS, North American Corre- 
spondence Schools and the Center for Degree Studies are divisions of National Education Corporation 
They are Accredited Members of the National Home Study Council in Washington. D C 



NAME. 



. AGE- 



ADDRESS - 



CITY/STATE/ZIP . 



Ci 



Be an 




ELECTRICIAN 



MMHTEti* NC ? Make more money! Check out I 
rnuTDirrno Electrician's wages against the 

LUHIHACTOR | k j n( j pf money yp U m ^ pQW! | 

_ h rtiUc ^OH TRAIN AT HOME IN SPARE TIME 

Make extra money in spare lime while you irain for a full- 
lime job. Do odd jobs for friends and neighbors. Save 
money doing your own electrical work, team everything 
from repairs and maintenance to complete electrical instal- 
lations. No previous experience needed. Everything ex- 
plained in easy-to-undersiand language with plenty of 
drawings, diagrams and photos. Tools, materials, test 
equipment included with course. Approved for Veterans 
and G.l.'s. Be ready to take almost any electrician licens- 
ing examination offered by slate, city or county. § 
No cost, no obligation, no salesman will call! ^ s 

- h J*L&B&nS«L — /iO, 

Electrician School. Dept. PN73 I FQn °| 

ICS Center. Scranlon, PA 18515 \ " f T f*4N S J 

Rush Iroe facts that tell how I can train at home 
to be an electrician. 



ICS 



. CITT/STATE/ZIP 



Fiberglass 
Travel Trailer Kit 



Build Yourself! Save Gas 




TRAILER FOR THE '80s— Burro Travel Trailer 
Kit sleeps lour. Under 1.000 lbs. Fiberglass 
Ready lo tow Finish interior only. Write Burro 
PM-8 14143 21st Avenue North. Plymouth, MN 
55441 For lull color catalog send S3 00 to cover 
handling Rental Opportunities 




OVERALL LENGTH 6' 

Available for the first time, is the prod- 
uct of 18 years of engineering the ulti- 
mate design in porch swings. The de- 
sign offers all the unique quality in 
comfort, style and beauty. The package 
contains complete, easy to follow, step 
by step techniques using full size tem- 
plate overlays and all details from pur- 
chasing materials to the simplicity in 
construction using simple hand tools. 
The design captures the development 
cycle which optimizes the profile for 
comfort and includes many details 
highlighting helpful hints of saving 
money, materials and high quality of 
construction. 

□ Complete do it yourself template 
overlays and illustrations - $6.50 
Just send check or money order along 
with your mailing address to: 

J&B Swings 
P.O. Box 30085 
Midland, Texas 79712 

□ Also available, complete do it your- 
self unassembled kits finished in en- 
riched mahogany - $350.00 plus ship- 
ping charges 

□ Fully assembled ready to install 
swings. Finished in enriched mahog- 
any - $750.00 plus shipping charges 
Allow 4-6 weeks for delivery. 



Affordable Contemporary Homes 



The WeatherBloc System. 

Enter the affordable world of The 
WeatherBloc System. The construction 
system that takes the 6 tedious steps 
necessary to build conventional housing and 
reduces them into one easy procedure. 
Saving you time. And money. 

WeatherBloc has been designed for structural 
integrity and energy efficiency. 

Each design in The WeatherBloc System is 
customized. And our design sen ice is free. 

You can even build one yourself. 

So, no matter if you 're dreaming of a teal 
blue two bedroom contemporary in the 
suburbs. Or a cozy mountain chalet for your 
weekends. Your dream can become reality. 



Write for free information. Send your name, 
address and telephone number to the 
address below. Or call 800-833-2461 (in New 
York State call 518494-2426). 

Exclusive Dealership Territories Available 



THE 

WeatherBloc 
System 



A Division of Lincoln Logs Ltd. 
63083 Riverside Drive 
Chestertown, NY 12817 




13 Programs — $9.99 



Plus II Software 



1700 Stumpf Blvd. Suite 722 
Gretna, LA 70053 



Apple lle/ll Plus, 48k, 1 Drive 

• Horn* Budget 
Analysis 

• Horoscope 

• Shape Table 

• and more 



LA residents add sales tax 




Build a Personal Earth Station far 
Worldwide Satellite TV Reception 
Enioy direct TV broadcasts from virtually 
anywhere in the world by setting up your 
own TVRO station— complete instruc- 
tions for constructing and installing a unit 
you can use with any TV! 3(14 pp.. 201 11" 
lus. Hardbound. $15. 95 Order No. 1409 
Dept. PMX-U3X 
TAB BOOKS Inc. Blue Ridge Summit. PA 17214 
k---------------- 

BASEMENT T 

FLUSHES UP To Sewer or Se 
No Digging Up Floors— Installs Easy,] 

Write McPherson, Inc., Dpi 16 
Box 15133 Tampa, Florida 33684 




PUMPS 



8UY DIRECT AND SAVE 
bram • Irrigate * Circulate • So 



, Heavy duty bill bearinf pump. All metal, rust- 
proof Type XB. Stainless shaft. Use U HP or 
larger. 1 HP 1,200 GPH 60' high or 3,000 
* J.PH 25' well 5,200 GPH max-ltt" in; 

1" out. Belt or direct drive. $21.95 
iTypt P won't rust or clog. Bronze bear- 
ing. To 2.400 GPH.l" in ; V<i" out.$lb.95 
ADO $2 pstg* t finding. Money back Guarantee. 

LABAWCO, 80 Hwy 206. Belle Mead. N.J. 08502 




BUILD THIS TRAI LER KI T 

Bed 76 V x 16'. For personal Use or Resale. Heavy duty 
steel precut. 7000 lb 
axles. Guaranteed. Haul 
hay, cars, tractor, 
freight, etc. Send S3 00 
lor brochure, marketing 
ideas, parts catalog etc. 

TRAILER MAKER 1229 No. Jefferson 
lldg. C Ml. Pleasant, Texas 75455 Ph. 214/572-5092 




D 



PVC PIPE DREAMS 
COME TRUE! 

- - - . Ewy way to make ramirure- and money With t 

V* -it BOf ■*■ "I * Jm P'v assemble durable 

r-.>-r* f Chutv tables, etc Send )ust sg lor pLans refund- 

M able with tint order pm? 

EASY LIVING, Mm* KM, nemwMi, wi iosm 



IS AVE 40% ON TOP QUALITY CHAINSAW PARTS 

Cham bars and sprockets to tit ail 
saw makes As good or belter than 
original parts Plus tools and 
woodstoves Warehouses in CA 
PA and FL Free 32 page catalog 
Write Catalog office 

Box 15129. Dept. 61603 
Sacramento. CA 9S651 
(Dealers inquiries send sates tax no 




NON- 
GUNS! 

That's nghi. these precision bu>lt replicas of fam- 
ous firearms CANNOT CHAMBER OR FIRE REAL 
AMMUNITION! Made of machmed metal they look leet and 
weigh same as the 0-igmals CAN BE DISASSEMBLED. Ovo- 
30 Blued, hand finished pans Comes fully assembled Safe 
and peffect tot display MONEY BACK GUARANTEE. Send <0' 
FREE CATALOG ot over 60 different models 
Model shown U.S. GOVT .45 AUTOMATIC, CO1U-81-3O0 SJjJj 
The COLLECTOR'S ARMOURY. Inc. Dapt PM dfl viw 
|_800 SLATERS LANE AL^ANDWA^iRGINIA 22313 c-iftr.F m p*«e-»'hevs 




ADD TO YOUR INCOME 

Earn a second income through Popular 
Mechanics Classilied. $1.00 booklet 
snows you how to start your own business 
with Classified advertising. ($2.00 rebate 
with first order). Popular Mechanics, 
Dept. DN, 224 W. 57th St., New York, 
NY 10019. 
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Splitter Parts Sale 

2-Stage Cast Iron Gear 
.h* Pum P s 

^ Vy l* ' Supplies 11 GPM «»650 PSI until more 
pressure is needed Then kicks down to 
lower GPM and up lo 2500 PSI Right hand rotation can 
direct couple lo 5 HP or larger engine 

36O0max RPM 12 Lbs 1109 

13 6 GPM use 5 HP 135 

16 GPM use 8 plus HP 156 

22 GPM use 10 plus HP 245 

4-Way Control Valve \ 

Built-in relief valve. '•" in-out ports 
';" cylinder ports Item 2010 . J43.75 
Has pressure sensitive detent on 
return stroke you don't have to hold handle Item 2020 $58 

Double-Acting Cylinders — Tie Rod 

4x24' IV shaft. 68 Lbs SI 16 

4x24" stroke Hi" rod welded lee Can UPS 132 

4x24' stroke. 2" rod Heavy Duly 75 Lbs 133 

5x24' stroke, 2' rod 100 Lbs 210 

4x24" Hi* shaft 71 Lbs 130 

euu Gas Engines 

Horizontal Shaft 

5 HP Tecumseh or Briggs recoil start i" 

shaft S137 

8 HP Tecumseh recoil start 1" shall 183 

10 HP Tecumseh, recoil start. I" shaft 220 

10 HP Tecumseh 1" shaft electrical slart 265 

Vertical shall engines available 

Heavy duly 15' i Ion LOG SPLITTER, complete SALE S855 

Send S1 for 72 page DISCOUNT CATALOG Or S6 for Splitter 
Design/Fact Booklet and catalog 

Northern Hydraulics 

Dept 9083, P.O. Box 1219 
Burnsville. Minnesota 55337 
612-894-8310 





SAVE MONEY 



Bolt together" our unique MINI- 
DOZER Tractor KM. Thou- 
sands in use • CATALOG 
of Kit construction and 
uses -Si 00' ASSEMBLY 
MANUAL - $7 00 (refunded on 
any purchase). 

STRUCK KIT, Dept PM83D Cedarburg, Wl 53012 



m 

I UNUSUAL PARTS. 
STORES OR CATAI 
New items in ev»rv n 



THE GREAT ELEClKOHIt 
■runic< 8j IDEAS BOOKj_ 



HUNDREDS OF 

UNUSUAL PARTS. GADGETS & IDEA ITEMS, UNAVAILABLE IN 
STORES OR CATALOGS ANYWHERE 1 Bargain prion on everything' 
New iterm in every mue 1 Ruih pot turd for your copy! 

ELECTRONICS 
Dept. 323 

PlMttburgh, N Y. 12901 




SMALL MECHANISM DESIGN GUIDE 



I New 784 page Data Book Volume 2 is the most 
I comprehensive'"howto"referenceguideon ~ 

■ practical small mechanism design. For 
I serious hobbyists, machinists, inventors, 

■ etc. Not a parts catalog Features robotic 
| component design section. Published by 

■ Stock Drive Products. To order send just 
| $7 95 (paperback! or $12.95 (hard cover). 

\Maii tr Educational Products, DEPT. A 
^ P.O Box 606, MIfMOlaJIJMISOt 



Portable Steam Cleaner 

Steam in 60 seconds 

CLEAN: 

Engines, Air Fitters, Lawn Mowers. 

3 year guarantee on fire box. coils Uses 
liquid soap, propane fired Weight 1 20 lbs 
Auxiliary pump required on low water 
pressure. 

WEDCO MFC INC., Dept. M-14 
940 West Broadway. Jackson. WY 83001 




PROTECT YOUR PROPERTY! 

Finally available 1 A low cost do-it-yoursell window foiling security 
kit designed especially to simulate the appearance of a profes- 
sional security system The kit contains high quality burglar 
alarm tape including all hardware and tools to secure 36 average 
size windows plus easy-lo-follow instructions written especially 
for the homeowner 

Sens check or money oraer tor S1995 plus S2 0O pstge and handling to 

MITCHELL HOME PRODUCTS 

P.O. BOX 61 
WILLISTON PARK. N V 11596 
NTS raiments add sales tax. 



WOODWORKERS! 



A magazine for both novice and 
veteran bringing you over 75 project 
plans per year for building the best 
of Early American. Shaker. English. 
Contemporary furniture, clocks, 
toys, lamps, gifts and much more... 



ALL FOR LESS THAN 20C PER PLAN 



I'l I S Regular articles on shop tips, 
jig-building. Finishing techniques 
and money-making ideas. 



1 YEAR |6 bimonthly issues]— only $12 00 

2 YEARS |I2 bimonthly issues I— only S22 00 

Foreign Rales 1 year— S14 00 2 years-S26 00 
iPlease make payment in U S Funds! 




The Woodworker's Journal 

P.O BOX 1629-318 NEW M1LFORD. CT 06776 



NAM* _ 
ADDRESS 
CITY 



_STATE 



MP 



■ money buck If you 're not sutis/ietl 




SELL BY MAIL! 




Credit Card Sill 

ELECTRONIC 
CALCULATOR 

Retail Value JS9S 
Your Cost S3 00 
V0UB PR0FTT-tt 95 



MAGNETIC 
PADLOCK 
Retail value $495 
Your Coal SI 75 
YOUR PROMT S3 ?0 

■^^GENUINE 

DIAMOND RING 
I Retail Value 11995 
Your Cost S4 95 
YOUR PROFIT - S15 00 



Earn Staggering Big 
Profits In Your Own 
HOME BUSINESS! 



We show you how to get orders 
by mail and without personal 
salesmanship. Build a network of 
sub-wholesalers, party plan reps, 
merchant customers. We supply 
thousands of fantastic products at 
rock bottom, below wholesale 
prices. No warehousing neces- 
sary Orders can be drop-shipped 
direct to your customers. 

You receive everything nec- 
essary to start your business at 
once-catalogs, mailing lit- 
erature, step-by-step instruction 
manuals. No previous experience 
necessary. Make fabulous profits 
your first day. This brilliant new 
home business plan is available to 
qualified men and women eager 
to be their own boss. 

• Send for FREE BOOK 
"Professional Guide" 

that starts you in your own 
money making 
home business! 




Deluxe Chain 

BURGLAR 
ALARM! 
Ret Value S3 95 
rour Cost SIM 
YOUR PROFIT 
S7 65 



pecialty Merchandise Corp. 

9401 De Soto Avenue 
Dept. PM7 

Chatsworth, California 9131 1 



Now Save 20% 
on a famous 
TR0Y-BIIX 
Tiller! 




3* 

Just 
ONE HAND! 



"Off-Season" Savings now In effect! 
Right now Is the best time ever to learn 
about the amazing TROY-BILT Roto 
Tiller-Power Composter...the "break- 
through" machine that's allowing anyone 
—of any age— with any soil— to easily 
have a fabulously lertile, productive 
garden! For free complete details, prices, 
write today to: 

TROY-BILT 102nd St. I 9th Ave., Troy, NY 12180 

0 1963 Garden Way, Inc. 

TROY BLT* Roto TMer-Powtf Compos ters 

Dept. A 1854 

102nd St. a 9th Ave., Tray. N.Y. 12180 
Please send the whole wonderful story of TROY-BILT' 
Roto Tillers including prices and OFF-SEASON-SAVINGS 
now In effect lor a limited lime . 



Name _ 
Address 

City _ 
State _ 



Zip 



These 3 BIG DRAFTING 
(ft KITS included... 





when you train 
with us for a 

WONDERFUL 
JOB IN 
DRAFTING 

Maybe vou can find a job 
that pays better, but I don't 

O think you'll ever find a job 
that gives you more satisfaction 
that you are making a taip 
contribution to your community. 
This home-study plan was designed 
to help beginners get jobs with security 
and prestige as draftsmen. It's 
easy with our exclusive step- 
bv-step instruction. 
Everything shown here is 
included with course. 

RUSH COUPON 
FOR FREE KIT! 




Mail coupon for FREE "DRAFTING 
CAREER KIT', Drafting Aptitude 
Test. Graduation from this course 
does not insure that you will 
get a job. To find out how our 
graduates have done, send for 
survey showing employment 
success of our graduates. 

I" "~c~eeTj~r"Home SeenV — 

NORTH AMERICAN SCHOOL OF DRAFTING. Dent. PM73 

4400 Campus Drive. Newport Beach. CA 92660 
Rush "DRAFTING CAREER KIT," including folder. 
Aptitude Test & Drafting Instrument — ALL FREE! 

NAME AGE 

ADDRESS 

CITY 



APTITUDE) 



STATE 



a> 



PHONE ( 



I- 
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SCUBA TO" 





, , MH f.^ RSlC0 



Whether you like adventurous scuba diving or just lazy snorkeling, 
this self-propelled water tow will make the going easier and more 
fun for the whole family. Using a single, tiny fishing motor, it whisks 
you along at about 3 mph for hours of leisurely sea adventure. 
You can use the scooter with or without scuba gear — an air tank 
adds to the fun and excitement, but it is not a must. You can also 
cruise along the surface, with just a mask and snorkel, watching the 
magical world of marine life passing by below you. 



Complete plans for building PM's electric-powered diving scooter, 
including full-size cutting patterns and an illustrated instruction 
manual are $10.75. Send your check or money order to 
Popular Mechanics Dept. SEL, Box 1014, Radio City Station, 
New York, NY 10101. Allow three to four weeks for delivery by 
third-class mail. If you prefer faster, first-class mail add 75 cents. 

For more on water sports and home and shop plans include 
$1.00 for PM's PLANS AND IDEAS CATALOG. 



Gel these professional advantages at no extra cost 
when you take Locksmlthlng institute training. 

J BE A LOCKSMITH ! 



Learn the money-making art of 
Locksmithing! Home study with the 
famous Locksmithing Insti- 
tute is like an actual ap- 
prenticeship. . . in your 
OWN well-equipped 
lock shop. You work 
under a Master Lock- 
smith instructor, re- 
ceive your own electric 




key machine, locks, keys, parts, 
picks— all at a price many grad- 
uates say would be fair for just the 
instruction! 

START NOW! 

In mere weeks you can be ready to 
make money copying keys or in- 
stalling locks. Later, you can get 
into even more profitable areas of 
locksmithing. Our course also in- 
cludes a special unit on Fire and 
Burglar Alarm Systems— another 
field with new earning potential 



due to rising crime. The Institute, 
of course, can't guarantee you a 
job or income, but we have suc- 
cessfully trained thousands of 
men and women with basic me- 
chanical aptitude in this most 
essential profession. If you can 
study at least 1 hour a week, we 
can do the same for you. Write us. 
It could be the key to a new future! 

Approved by N.J. Com- 
missioner of Education. 
State Approved Diploma. 
Approved for Veterans. 




LOCKSMITHING INSTITUTE 

Established 1948 • Division of Technical Home Study Schools 
Little Falls, New Jersey 07424 





SEND TODAY FOR FREE BOOKLET 



"I have already 
W^J master keyed 
i U my Elks Lodge 
and 38 apart- 
•^■—^s™ merits. ..so you 
see my locksmith course is 
practically paid for! I was 
never so enthused with les- 
sons in my entire lite!" 

Adelindo Orsi, Jr., 
Azusa, Calif. 



"The lessons, 
materials and In- 
wy structors were 

EXCELLENT . 
■•■^S" | really enjoyed 
the Locksmithing course. Am 
telling my friends about the 
course, as it is well worth 
the tuition." 

Frank R. Bishop, 
Holt. Mich. 



TO: Locksmithing Institute, Dept. 110-083 

NAME 



Little Falls, New Jersey 07424 



Please send FREE Op- 
portunity Booklet and 
sample lesson mate- 
rials. No obligation. No 
salesman will call. 



ADDRESS. 
CITY 



STATE_ 



.ZIP. 



□ Check here if Veteran 
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NEXT MONTH IN PM 

Special cars from Detroit: 

■ Pontiac's Fiero and other '84s! 
Summer's last blast: 

■ All about rowing shells, under- 
water cameras and binoculars. 

And get ready to move in- 
doors: 

■ Plans for living room cabinets 
and a rack for audio and ste- 
reo components. 

m Great how-to in PM's special 
40-page Home Energy Guide. 



SUBSCRIPTION SERVICE: Popular Mechanics Magazine will, 
upon receipt from its reader of a complete new or renewal sub- 
scription order, undertake fulfillment of that order so as to pro- 
vide the first-copy delivery to the Postal Service within six to 
twelve weeks. If for some reason this cannot be done, you will be 
promptly notified of the issue date that will befrin your subscrip- 
tion, with a request for any further instructions you may have 
concerning your order. Please address all such orders to us at 
Popular Mechanics. P.O. Box 10064. [)es Moines. Iowa BUM, 

Should you have any problem with your subscription, please 
write Joan Harris. Customer Service Department. Popular 
Mechanics. P.O. Box 10064. Des Moines. Iowa 50350. To assure 
quickest service, please enclose your mailing- label when writina" 
to us or when renewing your subscription. 

Renewal orders must be received at least eight weeks prior to 
expiration to assure continued service. 



Popular 

P.O. Box 100 

YES! 



P.O. Box 10060. Des Moines, Iowa 50350 



Please enter WSPM 
my subscription to 
POPULAR MECHANICS for: 



□ 1 year $11.97 

□ 2 years $21.97 

Payment of $ 

Bill Me 



.is enclosed. 



Name 



(please print) 



Address 



City 



State 



Zip 



Your first copy will be on its way to you in six to 
twelve weeks. Watch for it! 

A publication of the Hearst Corporation. 

Charge orders subject to publisher s acceptance. 
(Above prices apply in U.S. & Possessions only. Canadian 
and foreign prices upon request.) 



CHANGING ADDRESS? 

If you're planning to move, please let us know at 
least eight weeks before changing your address. 
Attach current address label and fill in your name 
and your new address. This will serve to insure 
prompt service on your subscription. 



Send old label with your name 
and new address to: 

POPULAR MECHANICS 

P.O. Box 10064, Des Moines, Iowa 50350 

or call toll-free: 800-247-5470 
State of Iowa residents call: 800-532-1272 



NAME_ 



(Please print) 



NEW ADDRESS- 



CITY 



STATE 



ZIP CODE 



DISH ANTENNA $1 
DOWNCONVERTER 
RECEIVER < 



. MDS OOnpMM receiving system te< 
| for TV hookup, tl TV cables included 

, Satellite TV, Inc. 
■ P.O. Bo« 3108. Dept. MB , Dalray Baach, FL. 

" Send your REFERENCE BOOK tor $11. 95 
I plus S2.95 shipping & insurance (U S tundsl 



a 33447 

I plus $2.95 shippi.., . 

_ our 24 -hour COD Order Lin* (305)276-2 941 



I Name , 




\ rVICIir* COMPLETE SYSTEMS WITH a 
r»*-WWi 8 ft. . 11 ft. etc DISHES ■ 

Ove r 1 00 Channels. LNA'S 
Antennas. Recelvara. Sources. Photoa 
Industry' a largest ••Ming BOOK takes tha mys- | 
_ tery out of the sophisticated technology oi sat- 
jK*'ellite reception. The preatigloua Maaa. Inat. of | 
VPf TL Tochnology. U.S. Army, Navy and libraries 
y Jj^worldwide have purchased our BOOK. | 



NO INVESTMENT! INSTANT INCOME! 



Run your own profitable shoe store' business from home in spare or 
full time We give you — FREE — complete Starting Kit that makes 
you $217 00 EXTRA each month lor just 2 easy orders a day You 
feature 350 fast -selling dress, sport, work shoe styles for men and 
women Air-cushioned insoles, and 75 years of shoemaking crafts- 
manship! Sizes 4-16 — widths AA-EEEE Draw on 500.000 pair 
stock Earn prizes, bonuses, shoes for yourself Rush postcard for 
your FREE Starting Kit C^tMg«fW MASON SHOE MFG. 

°' Ca " To " Free wSuHaM^iBjaW Chippewa 

1-800-826-7030 Exi '06 T^W^^m^^ ! J 

I n W I 1 -800 ■ 4 72 - 7003 \7v>/'^<^^g^r £ 774 



Heavy Duty Log Splitters 

Horizontal and vertical 12V> 
thru 35 ton models available. 

Or get all the parts you need 
to build your own at dis- 
count prices 
Send SI tor 96 page catalog 
on industrial, agricultural, 
and energy saving sup- 
plies Or $6 for Splitter 
Design Booklet and 
catalog 

Northern Hydraulics (612)894-8310 

Dept 90813. P.O. Box 1219 Burnsville, MN 55337 




1 5'/ 2 Ton 
$855 



build your own JET HELICOPTER 

EASY TO FLY — INEXPENSIVE TO BUILD! 

• Carries one person-plus 

• Simple hand-tool assembly 

• Uses low-cost fuel 

Plans— completely illustrated $9 00 




3^8 



The HELICOPTER HOBBYBOOK 

Includes Plans lor building 

a piston-engine powered BOTH ABOVE BOOKS 
Helicopler (illus 1 $8.00. only $14 00 

HEU CRAFT, Inc. 

P.O Box 1S4M Baltimore, MO 21217 




INSTALLATION CONTRACTORS 

Become successful, as 
many of our associates 
have, installing safe, 
energy saving-Low Volt- 
age, gas light conversion 
kits. 12 million nation- 
wide to convert. 
Convert-A-Lamp, Inc. 

7818 Trentway, 
Houston, Tx 77040 
713-462-6508 




NOW! GET COMMERCIAL-FREE 
TV IN YOUR HOME 24 HRS A DAY 



Suggested 

retail price - 3>0<r.D 



Now as low as 



$165 



SELECT MARKETING. INC. 
Dealer Inquiries Welcome 



Specifications HMR 20 
GAIN • 45 du 
Frequency - 2.1-2.6 GHl 
DISH SIZE - 20 lull parabolic 
TUNING - 55 thru 75 Mhi 




YOU'VE GOT NOTHING TO LOSE. 

Calt today — our hnes are open 24 hours a day. seven days a w 
Our operators are waiting right now to take your order 
CALL TOLL-FREE for orders only 

Nat.onw.de can 1-800-854-0561 Ext. 606 

In California Alaska and Hawaii, call 1-714-953-8166 

For information only, call (213) 956-5506 any time Monday thru 
Fnday 9 am to 6 pm Pacific Daylight Time 



Now in your own home you can receive the highest quality, most 
popular micro-wave receiver System in Ihe country tor only 
$165 00 

You can watch 24-hour-per day movies, special sporting events and 
lots more, all on Ihe TV set you are currently using! 

It takes just minutes to install and then you can sit back, relax and 
enjoy all the great 24-hour programming month alter month for tree 

STATE-OF-THE-ART EQUIPMENT 

This powerful HMFt-20 microwave receiver system is designed 10 be 
installed within sixty miles of the microwave transmission station in 
your area (unobstructed line-of-sight) and comes complete with all 
the hardware 60 FEET OF COAXIAL CABLE, CABLE ADAPTORS, 
POWER SUPPLY TUNER, INSTALLATION INSTRUCTIONS. 

We also offer our newest and most powerful antenna, the HMR-28 
with 40% more power tor the sharpest picture possible and Ihe 
longest signal distance only $220 complete including shipping and 
handling 

Both of these great antennas are tuneable through 44 frequencies, 
providing you with the greatest selection of programming available 

NO RISK GUARANTEE 

Both units carry a 6-month limited warranty on delects m material 
or workmanship* If you are unhappy with your unit lor any reason, 
l ust mail il back within 30 days and receive your refund, no questions 
asked 

■». „nit» catuinnfl lor rr<unrj r»>*1 *» not drlKt'v* Ira vutlfSrCt to a 15S raVtxk.ng clirg* 



SPECIAL LIMITED OFFER 

For a limited time only, you can receive. ABSOLUTELY 
FREE, a beautiful LCD S-tunctlon digital watch with steel 
casing and lighted read-out. This watch Is dustproo' and Is a 
$24.85 value. Only one watch per family, please. Remember, a 
value like this can't lest long, to place yot-r orders loday Stock 
Is limited to quantity on hand. 



Complete and mail to. 

SELECT MARKETING. INC 

P O Box 833 

Corona. CA 91720 
We accept VISA or Mastercard or money order 
(allow two weeks for processing) If you prefer, 
personal checks are accepted (allow 4-6 weeks 
for processing). 



NAME 



ADDRESS 
CITY 



QTY 


UNIT 


Description 


COST 


TOTAL 




HMR-20 


Complete Unit 


$165 00 






HMR-28 


Complete Unit 


$220 00 





PHONE am 

Please check one 

□ Visa 

□ MasterCard _ 



SIGNATURE REQUIRED 



California residents add 6 .% Sales Ta* . 

TOTAL. 



LTD IICD LTLT 

□ Money Order (AMOUNT ENCLOSED) 



Remember. NO SHIPPING OR HANDLING CHARGE □ Personal Check (AMOUNT ENCLOSED) 
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CLASSIFIED 

ADVERTISEMENTS 



Sophie Gronowicz, Classified Sales Manager Kathy Cusumano, Classified Service Manager 
Rate: $5.70 per word payable in advance each insertion. Minimum insertion ten words. 
Bold face capitalized words — $1.00 per word additional (First word set in Bold Face at no extra charge. Zip Code Free.) 
The next available issue to place an advertisement in America's No. 1 Classified Section is OCTOBER. The closing is AUGUST 5th. 
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019. 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers 
who use post office box addresses for their convenience in handling your order, Popular Mechanics 
maintains a register of such mail-order advertisers containing their complete names and street addresses. 
Advertisers using P.O. Box number must furnish complete name and street address for our records. 
To avoid delay in the publication of your ad, please send descriptive materials with your request. 



AUTOMOBILES 



HUGE Savings— Simple. No Cost. Ways To Cut Auto 
Repair Bills. Details $2.00. Better Car Care, Billings, NY 
12510 



SLANT SIX PERFORMANCE ECONOMY MODIFICA- 
TIONS, 54 pages, $6.95. 7L. Engineering, Box 208. Raleigh. 
NC 27602. 



PERSONALIZED LICENSE PLATES Your Name. Cars 
Name, etc. Print Lettering, Colors. Send To: Lets Tag It. Box 
003, Witts Springs. AR. 72686. One Week Delivery. Postage 
Paid. 



AUTO - Care 38 Easy Chemical FORMULAS Money-Make 
Save-Money $10.00. HLYBA. Box 420154PM, Miami. FL 
33242-0154 



OLD CAR FANS: subscribe to HEMMINGS MOTOR 
NEWS, world's largest old car marketplace since 1 954. Over 
450 pages ot ads each month, crammed with thousands ol old 
cars lor sale — plus parts, literature, restoration shops and 
more. Only $15.50 for 12 giant issues. Subscribe to the bible 
of old car nuts today. Send to: Hemmings Motor News, Dept. 
14G, Box 100. Bennington. Vermont 05201 



AUTOMATIC TRANSMISSION And DIESEL Fuel Tank 
DRAIN PLUGS For G.M. and Import Cars — Patent Pending 
Kits $21 .95. Box 535. Poolesville. MD 20837 



SAVE GASOLINE!! Bypass pollution devices - - easily, 
reversibly! Posco (GB-8), LaGrangeville. NY 12540 



HIGH Mileage Carburetors. Free Details. Box 89. Draper. 
Utah 84020-0589. 



IGNITION LOCKS Retored To Smooth Operation Without 
Removing or Replacing. Williams, 133 Bastedo Ave., Toronto. 
Ontario. Canada M4C 3N2 



QUALITY liberglass body parts, metal replacement panels 
Catalog $2.00. Doc's Box 10035PM, Minneapolis. Minnesota 
55440. 



STOP THIEVES COLD with easily installed auto immobiliz- 
er. Fully guaranteed (sorry no diesels). $29.95. BeJo 
Products. PO Box 03179. Portland. OR, 97203. 



FOH $1.00 Improve performance and mileage. Complete 
instructions, send $1.00 and SASE to: Simply Done, Box 889, 
Union Lake, Mich. 48085-0889 



SAVE DOLLARS • TIME - HASSLE when you buy your 
next car. Insider's report tells how. Free information: Bacon. 
P.O. Box 400, Hockley, TX 77447 



PREVENT Rust from destroying your car. Detailed Proce- 
dure. $5.00 to: RUST PREVENTION, P.O. Box 799. Laconia. 
New Hampshire 03247 



SHRINK TUBING-Ali sizes, Many colors. Wholesale Prices. 
Free Price List. Quality Manufactunng, P.O. Box 3085C, La 
Mesa. Calif. 92041 



ELECTRONIC HEADLIGHT REMINDER SAVES BAT- 
TERIES! Computer Grade Audio Indicator signals when head- 
lights are left on. Easily installed on all vehicles. $9.75 post- 
paid. L&M Components. Box 25110, Portland. OR 97225. 
(503) 292-9194. 



FANTASTIC GAS MILEAGE!! — Its Easy! — FREE 
Proof! — DynaTek B8. 720 Jordan, Rockford, Illinois 61108 
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DISCHARGED Doesnt Mean Discard! Save Money It s 
Possible to Add Years to Your Automobile, Mower, (etc.) BAT- 
TERIES. Proven Inexpensive. Instructions $3.50. Power, 
1821 Palomino Rd., Dover. PA. 17315. 



CHRYSLER 400 V8 GETS 65 MPGII Learn Mow to Build 
your VAPOR CARBURETOR. Send Stamp. KNIESS, R2PM. 
Bowling Green, MO 63334 



AUTO SUPPLIES & EQUIPMENT 



HYDRAULIC JACK Repair Manuals and Kits. Catalog 
$2.00. Hydraulic Jack Inc., P.O. Box 18. Accord, NY 12404 



PLEASURE Driving! Stimulating Electronic Rhythm Car 
Seat Cushion relieves back pain. Details. Wiretronics, 1410 
20th St.. Miami Beach. Fla. 33139 



PARTS: Army Jeep and truck parts. Spare Parts & 
Equipment Co., P.O. Box 751. Lexington. Kentucky 
40501-0751 



SUPER CARWASH SPONGE Cleans anything. Contains 
soap, wax. rust inhibitor. $3.00 each. Central Service. Box 
651 P. Altoona. PA 16603 



CORVAIR PARTS - 390 page catalog: S4.00: Clark's 
CORVAIR Parts. Inc.. Shelburne. Mass. 01370 



ALTERNATOR Generator Rebuilding Book. Price: 
Hedelund Engineering. Box 26024, Las Vegas. NV. 89126. 



HIGH-QUALITY FENDERS. GRILLES, HOODS, BUMP- 
ERS for 50 different imported autos. Save 50-80% Brochure 
$2.50. Midwest Imported Auto Parts. RR1 Box 438. Muncie. 
IN 47302. 1-317-396-3994. 



AMAZING Manual Tire Changer! Build-lt-Yourself Plans 
with Parts List. $8. Complete Units Available. Free Informa- 
tion. M-K4, 2520 Tryon Road, Ashtabula, Ohio 44004 



BATTERY SAVER Alarm Prevents Accidentally Leaving 
Vehicle With Lights On. Plans: $2.95, Alarm $8.95. (No 
COD s) to: Battery Saver, P.O. Box 590304. Houston, Texas 
77259-0304 



MOTORCYCLES, BICYCLES, 
MOTORSCOOTERS & SUPPLIES 



GO KART, MINI-BIKE, MOTORBIKE PARTS. Tires, 
Clutches, Motors and Complete Carts and Mini-Bikes at Dis- 
count Prices. 3VS Hp. motors $106, 5 Hp. $1 30. Send $1 .00 for 
Booklet. Northern Hydraulics. P.O. Box 1219, Dept. 90803, 
Burnsville. MN 55337 



GO KARTS, Minibikes. ATV's. Kits. Parts. Lowest Prices. 
Catalog $2 00 Refundable Kart World, Dept. C. 1488 Mentor 
Ave., Painesville. Ohio 44077 



BICYCLE SUPPLIES. Free Bargain Catalog. BIKERY, Box 
12039. Costa Mesa. CA 92627 



1000 Used Motorcycle Bargains. Street, Trail. New, Used 
Parts. All Makes. Save Plenty. Discount Catalog $2.00. 
Bunico, 146PM1, Covington. Virginia. 24426. 703-962-3885 - 
703-965-9316 



PATENTED MOTORIZED SKATEBOARD - Detailed 
Plans, $8.00. Michael Notter, P.O. Box 1761. Novato, 
California 94948 



TRIKESTER— THREE Wheeled Two Place Side By Side, 
V-W Powered, 50 MPG. Semi-Enclosed Body, Simple Const. 
Information Pack. $2.00. Plans $25.00. P.O. Box 1942. Bonita 
Springs. Fla. 33923 



HANG GLIDING, AVIATION 



CHOPPY ultralight single seat helicopter. Simplified con- 
struction motorcycle engine. Informations $3 00. Polynova, 
Box 670 "M", St. Remi. Quebec, Canada J0L 2L0 



DESIGN Build Airplanes. Hang Gliders, Simplified Publica- 
tions. Brochure 20e. McCoy Aircraft. 12820 S Figueroa. Los 
Angeles. CA 90061 . 



63 ULTRALIGHT AIRCRAFT PLANS) Illustrated Catalog 
$5.00. Aerofun-M. Salida. CA 95368 



THE WORLD OF SPORT AVIATION a most comprehen- 
sive book to date on the fast-growing field ot sport aviation. 
Focus is on 4 basic types of aircraft-homebuilts, antique and 
classics, warbirds and ultralights. Covers the skills needed to 
build a plane, types of materials used, space requirements, 
engines, certification and safety. Profusely illustrated. Send 
$24.00 to: Popular Mechanics, Box 1014, Radio City Station, 
New York, NY 10101. 



SPACE & ASTRONAUTS 



ANTIGRAVITY Propulsion Device, Free Brochure! RDA, 
Box 873N, Concord. NC 28025 



HOVERCRAFT 



AERO-CAR Amazing Hovercraft built easily with ordinary 
tools. Lawnmower engine power. Carries one man plus. Hov- 
ers, flies forward, backward. Sideways over land snow, water. 
Complete construction plans and brochure. $9.95. Aero- 
Proiects. Box 5118PM. Clinton. New Jersey 08809. 



HOVERCRAFT Plan All Sizes. Catalog $1.00. Universal 
Hovercraft. Box 281, Cordova. Illinois 61242 



BOOMERANGS— INCREDIBLE RETURNS! You can do 

it. Exciting sport! Order FREE CATALOG today. 
BoomerangMan, 306 Park, Monroe, LA 71201 



CB-RAPIO, TV & HAM EQUIPMENT 



CB RADIO Books, Kits, Modifications, Free Catalog. APS, 
POB 263. Newport, Rl 02840 



POLICE Scanners. Bearcat, Regency. HPR, Box 19224, 
Denver, CO. 80219. 



NEW! . . . REPAIR ANY TV . . . EASY. Write: Research. 
Box 51 7X, Brea. CA 92621 



CB MODIFICATIONS, Conversions. Books, Plans. Kits. 
Catalog $2. CBCI, Box 31500M. Phoenix. AZ 85046 



ELECTRONICS 



GOVERNMENT Surplus receivers, transmitters, snooper- 
scoopers. parts. Catalog 25c Meshna, Nahant, Mass. 
01908 



COMPUTERS 



FREE Catalogue 95 ZX91 Timex Programs. VAS, Box 612, 
Haddonfield, NJ 08033 



Tl-99 4A owners. Send lor free list of new and exciting, low 
cost software. Dynamic, Box 124, Hicksville, N Y. 11801 



FREE Catalog-Pet. VIC. C64-Sottware. Books. TIS, Box 
921 , Dept. PM8, Los Alamos, NM 87544 



(Continued on next page) 
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COMPUTER CASSETTES. Worlds Leading Supplier 
Send For Free Brochure. YORK 10 Computerware. 24573 
KMridge Street, Canoga Pa*. CA 91307 



FUTURA SOFTWARE. P.O. Box 5581, Fort Worth, TX 
761 08. The BEST Software for Your Tl 99/4A Computer. Write 
tor Catalog 



RIBBONS For Computer Printers Of All Types. BUY 
DIRECT From A Major Manufacturer And Save. ASPEN 
RIBBONS, 1700 North 55th Street. Boulder. COLO. 80301 



CUSTOM programming service for small computers. Bro- 
chure $1.50. Scott Wolf, 4949 Webster Road. New Haven, 
Indiana 46774 



FREE Money Saving Bulletin on Popular Brand Name Pro- 
grams and Books for your Small Computer. Superior, Dept. 
PM, 8030 Westchester Road. Westchester Ohio, 45069 



FOR the Latest Microcomputer Hardware. Software and 
Supplies at Competitive Prices. Send $2 (refundable on first 
order) for over 500 Item Catalog J. POWELL AND 
ASSOCIATES, 104 E. Monroe. Bloomington. IL 61701 



TRS-80 COMPUTER DISCOUNTS. Lowest prices any- 
where. Free pnce list. Radio Shack. 175B N. Delsea Dr.. 
Vineland. NJ 08360. 800-257-0426. 



VIC-20 C64 PET SOFTWARE. Over 1300 programs. For 
Catalog Write: Public Domain, Dept. 8308. 5025 South 
Rangeline Road, W. Milton, Ohio 45383 



T199/4A PROGRAMS: CUMBERLAND TECHNOLOGY. 

10 Wagner Drive N , Carlisle. Penna. 17013 



EDUCATIONAL Software-Pet, Apple. C-64. Island 
Software, P.O. Box 300. Lake Grove. NY 11755 



T199/4A MOON TRIP Animated Graphic Program on Cas- 
sette. Guide Module through Astroid Belt. Then Land on 
Moon. Speech Synthesizer and Joyst Capability. $12.00 Post- 
paid. JAG Software, Box 2225, Ocean, NJ 07712 



n-99'4A SOFTWARE. Astronomy, Mathematics, Finance. 
Education. Eastbencti Software. 1290 Cliffside Dnve. Logan, 
Utah 84321 



RELIGIOUS educational software for ATARI. Journeys of 
Paul. 48K Disk. $24.95. Ziza Presents. 2257 Independence. 
Ann Arbor. Ml 48104. Check. Moneyorder. 313-973-0299 



VIC20 and C84 SOFTWARE: Special-Eighty VIC20 Pro- 
grams on Two Cassettes, $15.95. Postage $1.50. Public 
Domain. SASE To: Fanfare Software, 120 E. Mam, El Cajon. 
CA 92020 



COLOR COMPUTER OWNERS- Free Hardware and Soft- 
ware Catalogue. Spectrum Projects, 93-15 86 Dnve, 
Woodhaven, NY 11421 



HOME COMPUTER USERS Get Our New Catalogue. 
Specify Computer. Send Three 20c Stamps. JPR Software, 
Box 4155, Winter Park, FL 32793 



CONFUSED about computer selection? Let us help. Send 
$6.00 for questionaire. Lynwood. 2656 South Crystal, Aurora. 
COB0014 



STAR TREK CASSETTE $5.00. 16K TIMEX OR T199 4A 
X-BAS1C. BEST SOFTWARE, P.O. BOX 22446, 
BALTIMORE, MD. 21203 



EQUATION Solving Program TRS-80 Color- $35. Budgie 
TI-99, $20 JTJ Enterprises, Box 93. Grants Chapel RD.. Rt. 1 , 
Adams. TN 37010 



STEREO, CASSETTE TAPES. ETC. 



RECORD-TAPES! Discounts to 73%: all labels; no pur- 
chase obligations; newsletters; discount dividend certificates: 
100% guarantees. Free details. Discount Music Club. 650 
Main St, P.O. Box 2000, Dept 1-0883. New Rochelle, New 
York 10801. 



TV-VIDEO EQUIPMENT 




NOTICE: USE OF CERTAIN ITEMS IN 


THIS 


CLASSIFICATION REQUIRES STATION 


AUTHORIZATION. 




VIDEO MOVIES. Everything imaginable! Giant catalog: 


$5.00. Tower. Dunkirk, MD 20754-0213 




AMATEUR Television Converter Kits. Catalog 


je:$2.00(re- 


fundable). NDSCO, Box 12652, Dallas, Texas 7 


5225. 


SATELLITE Receivers. LNA's, Antennas-Bui 


d And Save- 


Send Stamp For Details MATCO Electronics. 


Box 316BB. 


Cadillac, Ml 49601 





SATELLITE Antennas, build or buy wood or metal from 
$50, send $2. Prototype Engineers, Box 1812. Doming, N.M. 
86030 



GIANT SCREEN OSCILLOSCOPE converted from ANY 
size TV. Technicians. Hams. Broadcasters. Hobbyists; Minor 
inexpensive changes convert TV to super-sensitive testing 
device. No expenence needed. Follow clear- cut plans. Fully 
illustrated. Perfect for Workshop, Lab. School, Etc. ANY size 
screen . . ANY size TV complete plans . . $4. (plus $1 . 
Postage & Handling) MILLCO, Dept. OP-02. Box 8561, 
Waco. Texas 76714 



SAVE on Sony Toshiba wholesale plus 10%. VCRs. TVs. 
HVCs in factory sealed cartons. Price list $1 refundable on first 
order. Quality Electronics. 1 55 East 55th Street, New York. NY 
10022 



PAY TV Amateur TV RECEIVERS. 24 hour movies, spe- 
cials, sports, etc. GUARANTEED FINEST! FREE Brochure. 
Send SASE. Jank. 632 West Doran, Dept. 103, Glendale. CA 
91203. 213f956-5839 



BOATS, OUTBOAROS, TRAILERS & 
KITS 



BOATKITS - PLANS - PATTERNS - FRAMEPACS - 
LARGEST CATALOG - 300 Designs 8 80 - Plywood - Fiber- 
glass - Steel - Strip Planking - POWERBOATS - Inboards • 
Outboards - Cruisers - Sportfisfiers - Hydroplanes - Runabouts 
(KAYAKS CANOES - Large Selection - Plywood - Fiberglass) 

- SAILBOATS - Oaysailers - Trailersailers - Multihulls - FIBER- 
GLASS MATERIALS - Cloth - Resins - Foam - CATALOG 
$2.00 - Includes FREE Materials Brochure - Equipment - Rig- 
gingsails - (Book "AMATEUR BOATBUILDING" - Fiberglass 

- Plywood - Wood Epoxy - $6.00). CLARKCRAFT. 16P 
Aqualane. Tonawanda. NY 14150 



EVINRUDE 1982 Bargains . . all sizes . . Scott McCulloch 
parts . . . $2. handling . Electra Marine. 610 Merrick Road, 
Lynbrook, New York 11563 



BOAT PLANS - Frame Kits - Patterns - Hundreds of designs 
- Wood - Fiberglass - Steel - Powerboats - Sailboats - Out- 
boards - Canoes - Kayaks - Rowboats - Houseboats - Duck- 
boats - Sportfishers. Easy, proven methods include 
instructions especially tor amateurs to assure professional 
results. No Lofting! Supplies - Fastenings - Fiberglass - Res- 
ins - Glues - Spars - Books. Send $2.00 for Huge 144-page 
catalog or $4.00 Airmail. Includes Free "Boatbuilding Sup- 
plies" brochure. GLEH-L Marine, 9152 Rosecrans. Box 
756MP. Bellflower, CA 90706. 



FIBERGLASS - RESINS - Foams - cloth - epoxies - mat - 
etc. Factory prices - CATALOGUE $1.00 - (Book "COM- 
PLETE FIBERGLASSING" $6.00) - Clarkcraft. 16-PI 
Aqualane, Tonawanda, NY 14150 



BOAT KITS • 27 trailerable models - POWER and SAIL - 
8 -30'. Molded liberglass hulls and decks come factory 
assembled - you install factory supplied intenor. Save half fac- 
tory-built cost. No experience required. 48-page catalog - 
$1.00. Luger, Dept. BC-83, 3800 West Highway 13. Burnsville. 
Minnesota 55337. 612-890-3000 



BOATBUILDER'S PLANS, Patterns - Kayaks, Canoes. 
Sailboats. Pirogues. Fishing Boats. Duckboats, 40 models. 
Catalog 25c. Outdoor Sports, Box 871 C, Brentwood. TN 
37027 



NOW! TRIM AND TILT KITS FOR ALL OUTBOARD 

DOLE FLUID POWER, BOX 1987, HUTCHINSON, KANSAS 
67501. 316-663-8361 



AMATEUR BOATBUILDERS! Building a Boat? Consider- 
ing it? Send lor FREE Brochure: INTERNATIONAL 
ASSOCIATION OF AMATEUR BOATBUILDERS, Dept. 
P.M.. P.O. Box 1855, Rockville. MD 20850 



CAMPING EQUIPMENT AND TENTS 

CATALOG with complete line of delicious, easy -to-prepare . 
lightweight, freeze-dry, recreational foods. For product price 
list, send 25c to: Mountain House. PM-4 P.O. Box 1066, 
Albany, OR 97321. 



OUTDOORSMEN, Militarymen. anyone, NEW P38 CAN 
OPENER, the one the military uses, hang on keychain. keep 
in pocket: 89c ea. 2 $1.59 Mail check or M.O., name & 
address, stamped self-addressed envelope or add 25c for 
postage & handling to: DHS, Box 681. WoodskJe Sta.. 
Flushing, N Y. 11377 



ATHLETIC AND BODY BUILDING 
COURSES 



BUILD MASSIVE MUSCLES! Free Packet! Mus-L-Up. Box 
1616X. Fontana. CA 92335 



BIGGER, More Powerful Muscles - faster!! Free Booklet! 
Universal, Box 6694A, Detroit. Michigan 48240 



KUNG-FU Free Lessons. Send $1 .00 for Postage. McLisa, 
Box 1755, Dept. PM83H. Honolulu. Hawaii 96806 



BIG CHEST SECRETS! FASTEST METHOD ANY- 
WHERE! $3.00 Complete! Kaps Publishing Co.. Box 2726A8. 
Vancouver, WA 98668-2726 



HUNTING, GUNS, DECOYS 



WINNING hunters score. Shoot better Free Information. 
Bill Matthews Inc., D58. Box 26727. Lakewood, CO 80226 



BATTERIES, GENERATORS 



SENTRY Generators With Without engine. Big discount. JJ 
Enterprises. Box 693, Oshkosh, Wl 54902 



BATTERY REBUILDING SCHOOL 



BATTERY Rebuilding. Tools and instructions $326 00. 
Manual on how to rebuild batteries. Step-by-Step with pic- 
tures, $65.00. Training available. Tested and proven method. 
Instructor has 33 years experience. Sun Battery, Inc., 10415 
U.S. 98, Sebring. Flonda 33870 (813) 655-1314. 655-1616. 



ENGINES, MOTORS, MAGNETS 



SMALL ENGINES Large Discounts Send Stamped Busi- 
ness Envelope To: Engines. Box 166-PM, Ashland. MO. 
65010 



TOOLS FOR SALE 



DISCOUNT TOOL Catalogue - $1 .00 Hoosier Distributing. 
3009 Sample. South Bend. Indiana 46619 



SEVEN PIECE NUT DRIVER SET with case. Vie" to W. 
Lifetime guarantee. $7.50 ppd RFD Enterprises. 2320 
Southwood, Dallas, Texas 75224. 



(RefortfablelTM^Wto^ 
Pasadena. CA 91105 



FOREDOM Miniature Power Tools AT SUBSTANTIAL 
DISCOUNT. Send SASE. SMIT Products Inc „ Box 722. 
Bloomlield Hills. Mich. 48013 



TOOL WORLD: SAVE! Power tools, hand tools, automo- 
tive, body shop, specialty tools. NAME BRANDS DISCOUN- 
TED. Catalog $2.00. refundable. Tool World. Department 82. 
21165 Euclid. Cleveland, Ohio 44117 



MACHINERY. TOOLS & SUPPLIES 



SILVO Hardware, 188 page Hand & Power Tool Catalog 
$1.00, Dept PM3-8, 2205 Richmond St.. Philadelphia. PA 
19125 



SMALL FOUNDRY Furnaces. Supplies. Free literature. 
Pyramid Products. 3736 South 7th Avenue. Phoenix, Arizona 
85041 



LATHES — Unimat— Maximal — Sheriine Enco. Catalog 
$1.00. Shop Supplies $1.00. Campbell. 2100D Selma Road. 
Spnnglield. OH 45505 (513) 322-8562 



STEEL, Aluminum. Brass— Sheet. Bar, Shop Supplies. 
Plans. Write: CEI, RR1. Box 163, Cameron, IL 61423 



4" METAL Cutting Lathe $83.50. Taig, 15048 Proctor. 
Industry, CA 91746 



BRASS, Steel. Aluminum. Stainless. Acrylic. Nylon. Teflon. 
No minimum. Catalog $1.00 (Refundable). METALS, Box 
11204. Clayton, MO 63105 



QUALITY CARBIDE LATHE TOOLBITS Buy Direct. 
$AVE. Information SASE. Triangle, 1051 Commercial. San 
Jose. Calif. 95112-1478 



ALL- Purpose Sanding Wedge, build from scraps. Plans 
$3.00 - to: WEDGE, P. O Box 866. Stroudsburg, PA. 
18360 



NEW YARD & GARDEN WAGON 4 Bed Extends to 6 tor 
Oversize Loads. 500 lb. Load Capacity. Multiple Uses Home, 
Yard, Garden. Industnal Quality. Free Brochure. Victorian 
Products, P.O. Box 35685. Tulsa, Oklahoma 74153 



UNIQUE NEW TOOL INSTALLS MACHINE SCREW 
THREAD INSERTS in sheet metal, liberglass, etc Sample 
and details $2.50 (refundable). ISPD, Box 7572PM. Boise, 
Idaho 83707. 



BELSAW SHARP-ALL Owners - Save over 30% on 
wheels, files, berts, parts. Immediate shipment. Free catalog 
Woodmaster. Dept. H2L, 2849 Terrace. Kansas City, MO 
64108. (BOO) 821-6651. 
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MACHINERY, TOOLS ft SUPPLIES 

(Continued from preceding page) 

1400 Catalogs Listed and Described. Sources for Every- 
thing Imaginable. $4.00. Masterlog. Box 879-B. Fairfax, CA 
94930. 



ALUMINUM CAN CRUSHER Manually Crushes Over 1 000 
Cans Per Hour Plans $2.50. Crusher $25.00 Postpaid (No 
CODs) TO: Crusher. P.O. Box 590304, Houston, Texas 
77259-0304 



UPHOLSTERY, SEWING MACHINES 



UPHOLSTERY Sewing Machines with Walking Feet, com- 
plete ready to use— only $489.00. Thompson Model PW103- 
AGBP AVAILABLE FROM YOUR LOCAL DEALER, or order 
direct. (Master Charge-Visa). Datho Mfg., Inc., P.O. Box 
12110, Lubbock. Texas 79452— Phone: (806) 744-6774 



BLACKSMITH SUPPLIES 



FORGES: gas, coal — hammers — tongs — anvils — anvil 
benches— all blacksmith supplies. Catalog $2.00 (refunded 
lirst order) Mankel Blacksmith Shop. 7836 Cannonsburg, 
Cannonsburg. Ml 49317. 



WELDING, SOLDERING, PLATING 



WELD WITH ALTERNATORS Build Control circuit under 
$20.00, Schematic and drawings $15.00. Terry Hendncks. 
712 Lincoln. Parsons. Kansas 67357 



ENERGY SAVING 



SAVE HALF The WATER That's FLUSHED DOWN TOI- 
LET. Amazing Smart Valve, Installs In Minutes $5.95 Plus 
$1.50 Postage Handling. Cook Enterpnses, Box 132. 
Smithville Rd., Hanna City, III 61536 



SOLAR & ALTERNATE ENERGY 



SOLAR AND ENERGY SAVING PRODUCTS CATALOG! 
MATERIALS; Components: Complete System. 80 Pages. 18 
Sections. Our 10th year! Order from one expert source— the 
country's largest energy saving mail order house! Call us at 
603-668-8186 or send $1.00 ppd. SOLAR COMPONENTS 
CORPORATION, Dept. M, P.O. Box 237. Manchester. NH 
03105 



SOLAR Heat Panel. Build for Under $100 00 Wall mounted. 
Plans $9.95. Sun Dollars. 3231 E. 106 St . Carmel. IN 
46032 



HOME HEATING. FUEL SAVERS 



MAKE your own FIREWOOD logs from SAWDUST simple 
instructions, $10.00. Todays Ideas. Box 22304K, San 
Francisco, CA. 94122 



KEROSENE HEATER PARTS All makes. Special prices on 
new heaters. Call 800-458-3474 - 814-943-2535 



HOME CRAFTSMAN 



BATTERY CLOCK MOVEMENTS. Below wholesale 
prices. Best quality. Catalog $1 .00, (refundable). Yankee. Box 
26, Thompson, Connecticut 06277. 



LEARN TOY SOLDIER CASTING. Fun-Easy-Profitable 
Illustrated Book Plus Mold Catalog $2.00. Dunkens. Calvert. 
Texas 77837 



BUILD GARDEN TRACTOR from used auto parts. Illustrat- 
ed book, $7.00. Rock Creek Publications, Dept. A4, Box 981 2, 
Fresno. CA 93794. 



OVER 75 PATTERNS! Enjoy Making Profitable Wdoden 
Gifts, Toys, Household Accessones. PLUS "Shop Secrets '. 
Only $5.00. Accents (P-83). Box 262. Danvers. MA 01923 

WHOLESALE CLOCKS, Quartz Battery movement includ- 
ing hands and numerals, from $3.90. FREE Price list. Clocks 
N' Things. Route 3 Box 94E. Foxworth. MS 39483. 



UNFINISHED picture frame moulding. Factory closeout 
50% discount. 200 styles. Write: Japs, 126-PF Seventh North. 
Hopkins, MN 55343 

MAKE TOYS- Plans, Kits- Hardwood Wheels. Parts. Dow- 
els- Catalog $1.00- Cherry Tree Toys, Belmont. Ohio 
43718. 



WOODEN Toys Are Better. List Of Plans $1.00 U.S. Cur- 
rency Only. Woodbutchers Toys, Box 514. Leslie, Mich. 
49251 



WORLD'S LARGEST CATALOG? Three pounds 704 
pages. Every Tool. Supply. Machine Imaginable $5.00. 
Refundable. McKilligan. PM-883. Johnson City. New York 
13790 
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WALNUT Lumber cabinet grade. Squares, Gunstock 
blanks. Veneer. Iowa-Missouri Walnut Co., Dept. M. Station A, 
Box 66. St. Joseph, MO 64503 



FLYING TOYS, Five Plans, $5. Janus. 2516 N.E 168th. 
Seattle, WA 98155 



FAVORITE WOOD TOYS, Patterns. Parts. Wheels, Cata- 
log $1 . Toys And Joys. Box 628M. Lynden, Wash. 98264 



KIENZLE Battery Clock Movements (Quartzl and accesso- 
nes. Free price list. North American. Box 77-AHK. Fox River 
Grove. Illinois 60021 



PLANS: HEIRLOOM WOOD TOYS 35c lor info refund- 
able. Uncle Ray's Workshop. 4056 So. 146th. Seattle. WA. 
98168 



BUILD A BABY CHANGE TABLE That is Safer, Sturdier. 
More Durable And Versatile Than Most Store-Bought '. Sim- 
ple. Inexpensive Design Requires Screwdriver And Hammer 
Plans $4.95. (CA Res. Add 6%). Thomas J. Kelly Designs. 
P.O. Box 7212. Oxnard, CA 93030 



KNEE PADS, topgram cowhide. $16. POP RIVETER, with 
rivets, $10. Veerakit, 617A-PM81 Fairview Ave., Arcadia, CA 
91006, Guaranteed. 



WOODEN TOY TRAIN. Five cars, easily expanded. Plans 
plus wheels, smokestack. $8.00. Plans only. $4.00. Taylor. 
Dept. PM8, 4949 West Saint Charles. Lake Charles. LA. 
70605 



35 WOODEN TOY PATTERNS Sturdy Favorites - Cars, 
Trucks, Train. Airplanes, Earthmovers - $5.00 - FRANKS, 
1202P10 Second. Booneville, MS 38829 



UNIQUE Rocking Chair Planter Plans Great lor Hobbyists. 
Craftsmen, Resale. Send one dollar SASE To: D.V.. 228A 
Green St.. Old Bridge. N.J. 08857 



CLOSET HARDWARE WORLDS FINEST Will hold more 
clothes and shoes than any. Yet can easily be changed from 
baby clothes to adults Plans $4.95. Thedalma Co.. Box 
48292. Seattle. Wash. 98148-0292 



STAINLESS Steel And Brass, Screws And Bolts. Small 
Quantities. Free Catalog Elwick, Dept. 491 . 230 Woods Lane. 
Somerdale, N.J 08083 



CREATIVE FAMILY KEEPSAKES - Wooden Toys - Plans 
$4.00. Early Attic. Box 5151, Aloha. OR 97006 



WOODCRAFT PATTERNS, Windmills. Wishing Wells. Bird 
Houses, Feeders. Flying Duck, Pheasant, Outdoor Planters, 
Catalog $1.00. Cratters, 11840 US. 27 North, DeWitt, 
Michigan 48820. 



GEODESIC DOME ANIMAL HOME— Excellent. Maximum 
Space Shelter for Rabbits. Etc. Fun, easy— Learn about 
Domes by Building one! Plans $10. GILLIES, P.O. Box 330. 
Bath. Maine 04530 



DRILL Bits Sharpened By Mail. '/S" to 1", Hand Sharpened 
Edges Guaranteed Satisfactory $3 for 10. $12 per 50. Bits, 
2410 Reedy Pkwy, Hagerstown, MD. 21740 



CATALOG FULL-SIZE FURNITURE PLANS — $2.00 
Refunded with first order. Traditional, Early American, over 
170! Furniture Designs. 1425 Sherman. Dept. CP-83. 
Evanston. Illinois 60201 . 



STURDY wood wheelramps. build for under $15. Plans $2. 
Wood N Stuff, Box 4307, Englewood, Colorado 80155 



PICTURE FRAMES - Perfect everytime with FRAME- 
BLOCKS Plans $2.95, Aaron Co.. 1070 Kismet. Aiken, South 
Carolina. 29801 



FULLSIZE Plans for 5 Easy to Sell Kitchen Crafts $5.00. 
Country Woodcrafts, Box 103, Williamsburg, IN 47393 



NEW- $500 00 From one sheet of Plywood. Guaranteed 
Oakstump Woodcraft, 3630-PM8. Pacific Way, Longview, 
Wash. 98632 



BUILD YOUR OWN PVC pipe furniture, chair, chaise, end 
table, plans $5.00. Creative Sales. Box 247M, South 
Milwaukee, Wl. 53172 



HOME BUILDING & REMODELING 



CONFUSED ABOUT REMODELING? SECRETS revealed 
by professional consultant. Simplified, moneysaving. guide. 
Guaranteed. Send $5.00: Below Consulting, Box 731 -MP. 
Santa Barbara. CA 93102. FREE Information on Complete 
Home Improvement Series! 



PLASTICS 



c ASTOLITE Liquid Plastics. Crystal clear, colors. For cast- 
ing, embedding, coating, fiberglassing: in industry, laborato- 
ries, craft work. Reproduce your designs with our mold 
materials Profitable. Illustrated Catalog $1 .00. C ASTOLITE, 
Dept. 83K PM. Box 391. Woodstock. IL 60098. 



AIR CONDITIONING 



GEOTHERMAL AIR-CONDITIONING. 10 times more effi- 
cient than electric. Complete plans, custom engineered. 
$69.95. Free Brochure Geothermal Energy Associates, P.O. 
Box 32. Dept. 261. Maywood. N.J. 07607 



DO-IT-YOURSELF 



CUT YOUR OWN GLASS Complete Instructions Plus Gold 
Tip Glass Cutter $7.95. General Glass. 2052 East University. 
Mesa. Arizona 85203 



AMAZING plow resistant mail post. Free brochure. Write: 
Swingaway. Box 57, Minoa, N Y. 13116 



SURVIVE!!! — Three Dozen Controversial Survival Publi- 
cations — Energy. Banking, Firearms, Medical. "AUTOMAT- 
IC TELLER MACHINES" ($20.00). "GAS FO' ALL!!" 

($16.00). "SURVIVAL GUNS & AMMO!" ($16.00) 

Super-Survival Brochure ($1 00). INTERVIEWED by CBS "60 
MINUTES". WILLIAMS, MSEE, P O. Drawer 537M, 
Alamogordo. NM 88310 



ELECTROPLATING. Complete amateur s^ textbook. All 
free. Tropic, Box 95-P3, Palm Bay, Florida 32905. 



SAVE on parts for Lawnmowers. Minibikes. Karts. Chain- 
saws. Small Engines. THOUSANDS OF PARTS. Send $3.00 
For Catalog Sav-On-Parts, P.O. Box 231, Somerville, Mass. 
02145 



WATERBEDS! Plan And Accessory Catalogue $1.00. 
Waterbeds. 121 OA Z' Street, Vancouver, Washington 
98661 



UPHOLSTERING SUPPLIES $1.00 for Prices. Variety 



QUALITY STEREO SPEAKERS you can build. 100 watt, 3 
way with 1 2 inch woofer. 27^6" x 1 5'/4" x 1 2',s". Separate level 
controls for Mid range and Tweeter. CL1 000 Speakers ofler 
outstanding performance. For your construction manual send 
$9.95 check or money order to: CHALLENGE MARKETING 
INC., P.O. Box 161029. Miami, FL. 33116. Attn: AM. 



PVC FURNITURE BUILDERS FIBERGLASS table tops. 
Weatherproof. Designed for any type of mounting system. 
Leather gram design. Write: Tops of the World, go FIA, Inc., 
P.O. Box 1655. Longwood. FL 32750. 



PVC PLANS lor Florida s finest outdoor furniture. Make big 
money in your spare time. Complete beginners manual for 
$9.95. Send check to: FIA. Inc., P.O. Box 1655. Longwood, 
FL. 32750. 



PVC FURNITURE GRADE PIPE & FITTING SUPPLIERS 

We supply all fittings & pipe for the do it yourselfer. Write for 
price list FIA, Inc.. P.O. Box 1655. Longwood. FL. 32750. 

PVC FURN. BUILDERS. CUSTOM CUSHIONS A 
SLINGS. Hundreds of patterns & colors. Finest textilene 
materials designed for outdoor use. Creative cushions. Write: 
FIA. Inc., P.O. Box 1655, Longwood, FL 32750 

PLAYHOUSE Plans. Innovative design. Easy-build $6.00. 
CJ Designs, Box 8890, Fountain Valley, CA 92708 



LAWNMOWER Tuneup made easy $3.00. James Byrne. 
629 Rake. Otho, Iowa 50569 



DOGPROOF YOUR GARBAGE CANS for information. 
$5.00. RMT. Box 678. Laverne, OK. 73848 



VEGAS game tables and other woodworking plans, catalog 
$1 .00. 3808 Rosecrans. Suite 278, San Diego. CA 921 10 



WOOD STAIN. Interior Exterior Stop paying $12. to $16. 
gal. Make your own for approximately $3.00 gal. with readily 
available ingredients. Instructions $2.00. The Stegall Co., 
Dept. F883. 7917 Park Rd.. Charlotte. N.C. 28210 



SAVE HUNDREDS Repair Your Own Analog Quartz 
Watch No Equipment Needed Simple Instructions. Send 
$5.00 to: A&P Watchmakers, Box 795. West Hartford. Conn 
06107 



MAGNETICALLY Sealed Interior Storm Windows. Kits 
from $15.95 FREE Details MAGNA- WIN DOW Box 124. 
Florence. KY 41042 



ALARMS - Discount Catalogue - $3.00 - VASS. 1314 South 
Second Street. Allentown, PA. 18103. 



VAN ACCESSORIES AT WHOLESALE PRICES -Drink 
trays, game tables, lights, consoles, racks, ladders, mag 
wheels, running boards, everything to convert your Van. 
Prompt Shipment. Send $5.00 for catalogue. Van Go Inc., Box 
81 , Nappanee. IN. 46550. Phone 219-773-2764. 



TILE REPAIR, Cleaning, Installation Manual. Mildew, 
Soiled Grout. Broken Tile. Regrouting - Fully Illustrated. $2.95. 
OK Tile Specialties, Box 23862. Kansas City. Missouri 
64141 



(Continued on next page) 
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DO-IT-YOURSELF 



STEEL Building Plans, easy Instructions W Illustrations 
Send $6.95. Plans. P.O. Box 141018. Spokane. WA 99214 

1400 Catalogs Listed and Described. Sources lor Every- 
thing Imaginable $4.00. Masterlog. Box 879-F. Fairfax. CA 



BE YOUR OWN CONTRACTOR! Build or remodel your 
own home, cut construction costs 25% and more, others do 
the work • you supervise. Send $10.00 to: COVE JOURNAL, 
12008 S. Tonapah, Phoenix. A2. 85044 GUARANTEE: Post 
date your check 30 days, it after receiving the manual your not 
satisfied, just return the manual within 30 days and your 
uncashed check will be returned. 

PROPELLER Carving Machine. Build it yourself from 
wood and common hardware. No welding or machining Plans 
and instructions $15, Kite, 4637 W Northview, Glendale. AZ 
85301. 

BELT buckles for coins or stones, specialty buckles, jewelry 
mountings, cut stones, clock works Wholesale catalog 25c. 
Eloxite Corp . 806'* 10th Street. Wheatland. Wyoming 
82201 

HOME SAFE for Valuables. Rifles, Send $5.00 for plans 
#110 and Kit Information. KW &Co., P.O. Box 1772. Lawton. 
OK 73602 

PLANS Professional Drafting Table. $4,00. catalog .40 
P.O. Box 14915. Phoenix. AZ 85063 

NU-WAY Evaporation Cooler. Plans $6. UDU, Box 1670. 
Hemet, CA 92343. 

GLASS CUTTING-ALL YOU NEED TO KNOW I Every 
homeowner should know how to salvage pieces from precious 
scrap. Learn the pro techniques by purchasing a photocopy of 
article as it appeared in P.M. Send tor Plan X313 • $4 00 to: 
Popular Mechanics. Box 1014. Radio City Sta . New York. 
NY. 10101. 



ARTS & CRAFTS 



PLASTERCRAFT, CANDLECRAFT, RUBBER MOLDING 

for Fun - Profit! Make Figurines from Complete Kits. Catalog - 
$2.00 (Refundable), Wooley Company. Box 68K. Peoria. 
Illinois 61650. Established 1917. 

LEATHERCRAFT supplies Catalog $1.00 (refundable). 
Crafet, 1909 75N. Sherman. TX. 75090 

"GETTING Started in Stained Glass $1 00 Whittemore. 
Box 2065T. Hanover. Mass. 02339 

PRECUT STAINED GLASS Tiffany style How-to Kits Cat- 
alog $0.50. Renee s Creative Stained Glass, 1216Glen Arbor, 
Los Angeles, CA. 90041 

STAINED GLASS SUPPLIES Complete Catalog $2.00 (re- 
fundable). Sunshine Glassworks, 785 Millersport. Dept. CT. 
Amherst, NY 14226 

STAINED GLASS SUPPLIES: EXCITING SUPER CATA- 
, BOSTON, MA 02127. 



CARTOONING, COMMERCIAL ARTS, 
SIGN PAINTING 

MODERN Cartooning taught by mail. Write for free bro- 
chure. Cartoonerama— Box 263-3T, Branford, Conn. 06405. 

SIGN Painting — Easy method. Free catalogue. Kaufmann 



CARTOON for Fun and Money!!! Free booklet!!! Cartoons, 
lox 4061 4A, Detroit. Michigan 48240 



both $4.00. 
0367 



cartooning course. Cartoonist's 

Box 30367, Lincoln, Nebraska 



MODELS-CARS, SHIPS, TRAINS, 
PLANES ETC. 

FIRING CIVIL WAR Model CANNON Plans: Catalog free. 
Green— PM-83. Box 892. Shalimar. Fla. 32579 

RADIO CONTROL- Airplanes, Boats, Helicopters. Sup- 
plies. Big Discount Catalog $5,00 (Refundable). Modelers 
Supply, Box 7185. Montgomery, AL 36107. 

SCALE SHIP MODELS. Since 1905 our Model Ship Kits 
and Fittings have been the Favorites of Discriminating Model- 
ers. Send $2.00 for Big Catalog. BLUEJACKET 
, Box 533P, Shelton. CT 06484 



TOYS, GAMES, PUZZLES, 
NOVELTIES 

SAVEI Create Toys-Crafts made from household items. 
Send $3.00 SASE to: Flying Shuttle Co., Dept. 1A. P.O. Box 
309. Verona. PA 15147 



BOOMERANGS FROM AUSTRALIA. The Real Thing! 
Free Catalogue— Fun For Everybody! Outback. P.O Box 
52L. Stanley. Tasmania 7331. Australia 

1001 THINGS YOU CAN GET FREE! Gameworld, P.O. 
Box 892. Sharon. PA 16146. 



MAGIC TRICKS, JOKES, 



FREE! Worlds Leading Novelty Catalog, 1600 Jokes, 
Tricks, Science, Sports, Hobbies. Johnson-Smith, C-6013. Mt. 
Clemens. Ml 48043 

FREE! Illustrated Ventriloquism Puppetry Catalog. Maher. 
Box 420PM. Littleton, Colorado 80160 

LEARN MAGIC - Free Catalog, Same Day Service. 1512 E. 
Fremont. Las Vegas. NV 89101 



HOBBIES AND COLLECTIONS 

MILITARY Medals Catalogue 50c. Yearly Subscription 
$4.50. Vernon, Box 387PM. Baldwin, NY 11510. 

NAZI war souvenirs FREE illustrated catalog. Delta. Box 
31224PS. Honolulu. Hawaii 96820 

TOY SOLDIER MOLDS. Make military, chess, medieval fig- 
ures. Profitable - fun! Free information. Castings, P.O. Box 
3482-PM. Longwood. FL 32750 



DECALS, EMBLEMS, PATCHES 



PATCHES, Decals. Custom Made. Free 
Emblems. Box 35. Tappan. New York 10983 

SAVE Big Buy Patches. Decals. Pins & Caps Factory 
Direct. Free Catalog, Free Pricing. Eastern Emblem Co.. Box 
828-PM, Union City. N.J. 07087 



ANTIQUES, RELICS, INDIAN GOODS 



FREE List to Senous Collectors 30,000 Indian Artifacts. 
Pots, Spears. Axes. Slate. Beadwork. Caddo Trading, Box 
669. Murfreesboro. AR 71958 

ARROWHEADS $7.50 Doz . Flintwork, Stonework, Rugs, 
Baskets. Pottery. List 40c. Secrist Antiques. Deerfield, MO 
64741 



STAMP COLLECTING 

50 YEARS Old fifteen different United States, over fifty 
years old— 25c with approvals. Jaxon, Box C11-P. New 
Rochelle, New York 10804 

1,000 DIFFERENT WORLD + 100 DIFFERENT MONGO- 
LIAN BEAUTIES $2.95. Attractive approvals (pictorials). Can- 
cel service anytime. ADULTS ONLY. Gouge, Box 1320-MN. 
Elizabethton. Tennessee 37643 

FREE Big Bargain Catalog - New Edition listing thousands 
of bargains including U.S. 4 B.N. A. stamps, packets, albums, 
accessories and supplies. Also fine stamps from our approval 
service. Buy only what you like. Return balance promptly! 
Thank you. Jamestown Stamp Co., Dept. E83PM, 
Jamestown. NY 14701 

TOPS! 100 Popular Poland Stamps (all different) Only 25e. 
Mystic. Dept. PS1. Camden. New York 13316. 

WOW! 50 All Different Germany-IOc! Super collection of 
genuine German Commemoratives. Definitives, Airmails, 
High Values. Free Big Catalog. Also fine stamps from our 
approval service. Buy what you like. Return balance promptly! 
Send 10e today! Thank you. Jamestown Stamp Co., Dept. 
A83PM, Jamestown. NY 14701 

"WHOLESALE" U S -Foreign Pricelist and catalog Free! 
Everything Guaranteed. Schneider, Box 1240, Grand Rapids, 
Michigan 49501 

PeWuma 3 CA 94953 aPPr ° Va ' S G ° Uk1, ** 213 °' 

U.S. 6 Commemorative Plate Blocks, or 30 Mint Commem- 
oratives $1.00! Approvals. Gordon Davison, Contoocook, 
N.H. 03229 

110 BEAUTIFUL WORLDWIDE Including DISNEY And 
ZEPPELIN Sets. All Different Only 50c With Attractive 
Approvals. Rocktord Co., P.O. Box 15258. San Diego. CA 
92115 



U.S. 25 Different mint Including Souvenir Sheet $1.00. 
Free list. Brooks, Box 62. Brooklyn, NY 11229 

50 MINT or 200 used all different US $1.00 approvals. 
Stamps. Box 1427PM, Bellflower, CA 90706 

FREE Gift With Quality Approvals. Chapmans. Box 487-G. 
Galesburg, Michigan 49053 

GREAT Gift free with 1st purchase-line United States 
approvals and want list service. Send 15c for handling. The 
Stamp Boutique. P.O. Box 456, Madison, NJ 07940 

BREATHTAKING Beautiful. 50 Different mint Monaco pic- 
torials commemoratives only $1 .50 with mint complete set 
approvals. Pagoda. Box 132P, Sidney, Ohio 45365. 

UNITED NATIONS 3 Complete Mint Sets 25c. Approvals. 
Cornetta, POB 1509-M. Lake Placid, Florida. 33852 

50 DIFFERENT Old U.S. between 1861 and 1939 - $1.00. 
Ed Roush. 423 Shepard. Mansfield. Ohio 44907. 

OLD U.S. Stamps on Approval. Chester. Box 15355G, 
. PA 19111. 



WORLD Wide Stamps mounted in books on approval 2c 
and up TRUST STAMP COMPANY, P.O. Box 100-P, 
. N Y. 11435 



100 Different U.S. 25c, Approvals. 
. VA 23113 



BARGAIN 100 World-wide Stamps 25c. Quality 
R. Parker. Box 143, West BrookfiekJ, MA 01 585 



STUNNING! 100 BEAUTIFUL MINT PICTORIALS. All Dif- 
ferent Only 25 Cents with Attractive Worldwide Approvals. 
VANSTAM, Dept. PM-883, P.O. Box 11272, Chicago, Illinois 
60611 

"INVERTED ERROR" + 100 Different United States, 50c 
with approvals. Luray, P.O Box 7088, Silver Spring, MD 
20907 

50 topicals 25c. Request low priced approvals. Satisfac- 
tion Guaranteed. Stewart Kent. Box 2398-K, Bellingham. WA 



FREE 100 Canada with request ol World Wide Approvals. 
Bnner s. P.O. Box 5607, San Mateo, Calif. 94402 

FREE - U. S. Discount Catalogue. Shelron. Box 547B. North 
Miami. Fla. 33161. 

COMPLETE set FREE when requesting worldwide approv- 
als. Benat. P.O. Box 210244, Dallas. Texas. 75211 



oid u s. M Reven | u j e o stam ^ 07 $1 00 



FREE US NH 4c Plate Block, with US or Foreign Approvals. 
ELBERT RHOADES, 217 9th St., N. Wilkesboro. NC 28659 

PENNY! Approvals! Regardless catalogue! Kloster, 4164 
52nd St.. San Diego, Calif. 92105. 

PENNY Stamp Approvals. Regardless Catalogue. CK 
. 17902 Marklee. Jamul. CA£" 



107 Different Triangles, Space, Animals. Etc. $4.00 Value. 
Only 10c. Approvals. Fayette Stamps, Dept. 418M, 
Fayefleville, NY 13066 

100 Different Stamps Plus 3 Sets 30c. Approvals. R.G. 
Sales. Box 1065. Jamaica, N Y. 11431 



$1.00. 

24166A. Indianapolis. Indiana 46224 



COINS, TOKENS, CURRENCY 



COLORFUL Worldwide Currency on Approval. 
Box 44. Moose Jaw, Saskatchewan, Canada, S6H 4N7. 

FREE Indian head wooden nickel: Someday collectors item. 
Marion Rx, 613 E. Center St., Marion. Ohio 43302. Send. 
$1.00 F 



"WORLD COIN BULLETIN" FREE UPON 
CP. 402, MONTREAL, QUEBEC, CANADA H1B SK3. 

BINOCULARS, TELESCOPES, 
MICROSCOPES, MAGNIFIERS 

TELESCOPES, Binoculars. Telephotos, Detectors; Whole- 
sale! Free Catalog. Pauli's. 29 Kingswood, Danbury CT. 
06810 
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PHOTOS & PHOTO SUPPLIES 

SAVE $$$. Free Photographic Catalog - 35mm, Super 8, 
16mm, Videocassettes. Supplies. Superior, 442-534 Wells, 
Chicago, Illinois 60610 

BOOKS * PUBLICATIONS ~ 

PUBLISHERS' OVERSTOCKS. BARGAIN BOOKS. 2,000 
Titles, all Subjects! Free Catalog: Hamilton's. 98-51 
Clapboard. Danbury, CT 06810 

OUT-Of-Print Books Found. Send Wants. Booklook. 51 
Maple Ave.. Warwick. N Y 10990 

WHY Factories Close. Free pamphlet with $1 thai subscrip- 
tion to biweekly socialist newspaper. The People (PM). 914 
Industrial Ave.. Palo Alto. CA 94303 

NO#1112, How to Make Your Own Lamps and Lamp- 
shades. 232p„ 229 III $5.95. $1.00 For Handling. Broadway 
Technical Book Co.. 1186 Broadway. New York, NY 10001 

FREE Catalog, 400 Titles. Moneymaking, Money Saving, 
Information Library, Mail Order Opportunities. Cookery. Bar- 
gains, Energy. Youngers Books, Dept. PM6, Princeton, Iowa 
52768 



SELF IMPROVEMENT. 400 Titles. Free List Creative Gifts, 
2 Morns Ave.. Glen Cove, N Y 1 1542 



HANDY PERSONS HANDYBOOKLET gives sizes, tacts 
and helptul tips. Get jobs done without guesswork! $4.00. 
HANDYBOOKLET, P.O. Box 890, Menomonee Falls, Wl 
53051 

BOOKS For Sale. Start A Successful Mail Order Business 
On A Shoestring. Limited Supply. Act Now! Send $10.00 To. 
John Laudicina, P.O. Box 16741, Plantation, Fla. 33318 

PLAYS, SONGS, MANUSCRIPTS 

POEMS, Songs Wanted. Free Recording Publishing. 
Broadway Music Productions, Box 7438PM, Sarasota. FL 



FREE Songwriting Success Book! Top Records, Box 
, TN. 37202 



MUSIC INSTRUCTIONS * INSTRUMENTS 

PLAY Piano - Organ! Write: Nicmar, Box 17-PM1. Port 
Jervis. NY. 12771. 

TOTAL COMPUTER MUSIC. Most sophisticated ever 
Classical, rock, oriental, funkola. space-age. etc. Half hour 
sampler cassette and catalog $3. MacrofusionS, 40879L 
Highway 41. Oakhurst. CA 93644 

POEMS Set To Music. Nashville Music Productions, Box 
40001 -PM. Nashville. Tennessee 37204. 



PIANOS, PLAYERS. PUMP< 

Catalog of ' How-To" books. $2.00 (refundable). Vestal Press. 
Vestal 11, New York 13850. 



Pedals, Microphones, etc. Free Catalog. Super-Save Music, 
Box 944, Morganton, N.C. 28655 

ACCORDION Top Brands. Cordovox. Buy Direct. Tremen- 
dous Discounts. Trades accepted. Free brochure. PM. 
Accordion-O-Rama, 16 West 19th Street, New York. NY 
10011 

CATALOG for makers, repairers of stringed instruments. 
Imported tonewood. tools, parts, accessories, strings, cases. 
Fine European instruments and bows. Catalog $1.00. 
includes 10% discount certificate. Interna 
Company, Ltd.. Dept. FT, 4026 W. Belvedere Ave.. E 
Md. 21215. 



! Catalog! Kits and Completed. Harpsichords, Ham- 
mered and Appalachian dulcimers, guitars, banjos, mando- 
lins. Hughes Dulcimers. 4419 West Colfax, PM. Denver, Colo 



SELF-IMPROVEMENT 



FREE Illustrated Self-Improvement Book Catalog. 
Michaelsen, 219 Central Ave.. Nashwauk. MN 55769 

HAPPINESS. Anyone can have it if they know the secrets. 
$5.00. KEYS TO HAPPINESS, Box 894. Boeme. TX 78006 

EDUCATION & INSTRUCTIONS 



Scientific! Easy! Free 
Box 1462, Glendora. CA. 91740 



HELPED: Exodus 31:17; Heb. 8:8; Isaiah 66:23. 1127 NE 
Fifth St., Ocala, FL 32670 

PIANO TUNING PAYS - Piano tuning - Electronic organ 
servicing. Learned easily at home. Free booklet. Niles Bryant 
School. P.O. Box 20153. Sacramento, CA 95820 

"JET/GAS TURBINE CAREERS!" Homestudy courses - 
theory, maintenance, overhaul — Established 1957. 
AMERICAN JET SCHOOL, Department PM-3. Darby. 
Montana 59829. (406) 349-2100 

REISCH WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. Worlds Largest-48 Years. Term soon. Free Catalog. 
Approved for VA. Modern Auction Library "FREE" with enroll- 
ment. 515-423-5242 - Col. Gordon E. Taylor, P O Box 949, 
Dept. 19, Mason City. IA 50401 

EXTENSION And Post-Graduate Awards in Philosophy, Art. 
Science. Botanic, Medicine, Homeopathy, Radionics, and oth- 
ers. 30 subjects Curricular free (airmail $1.00 refundable). 
Registrar, Sussex College of Technology, Highdeld. Danehill. 
Sussex, England. 

RADIESTHESIA, Radionics, Dowsing E S P. Courses and 
Equipment Illustrated Catalog $1 .00 (refundable) Established 
27 years. Dept. PM R. Bruce Copen. Highfield. Danehill, 
Sussex. England RH17 7EX. 



LEARN Asleeo or awake Records taoes eauiDment' Free 
catalog! Drawer PM-400, Ruidoso, New Mexico 88345 

AUTOSUGGESTION. Sleep-learning headquarters! Tapes, 
records, books. Gigantic catalog free. Research Association, 
Box 24PM, Olympia. Washington 98501. 

DETECTIVE Profession. Easy home study; free tie-tack or 
lapel pin, certificate, future. Professional investigators Training 
School. Dept. CP, P.O. Box 41256, Los Angeles, CA 90041 

LEARN Sewing Machine repairing A profitable Trade. Easy 
to leam. Free details. Sewing Center, 187 FR, Rochelle. GA 
31079. 

USED Courses! Books! Lists 25c. Smiths, 124 
Marlborough. Salem. Massachusetts 01970 



HIGH School at home no classes Dioloma awarded Inlor- 
mation Free. Phone Free Anytime 1-800-228-5600. or write: 
American School. Dept 30845. 850 E. 58th St., Chicago, IL 
60637. 

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralegal. 
Accredited Attorney Instruction. Home Study. Free Catalog. 
Southern Career Institute. Drawer 83PM-2158, Boca Raton. 
Florida 33427. (305) 368-2522. 

COLLEGE DEGREES By Mail. Accredited Bachelors, Mas- 
ters, Ph.D's. Free Facts Revealed. Careers-PM8, Box 45886, 
Tulsa. OK 74147. 

FREE CATALOG— LEARN AUCTIONEERING! Full and 
partial scholarships available. Nashville Auction School, 233 
E. Gaines St., Box 190. Department 2, Lawrenceburg, TN 
38464 

ACCREDITED College Degrees By Mail. Details. 
GRADUATE REFERRAL SERVICE, 3010 Santa Monica 
Blvd.. Suite 173-PM. Santa Monica. CA 90404 

PREPARE to better handle your business, political and 

me law warning aemana ror airnosi a cemury. iniorrnauon. jur 
No. Michigan Ave.. Chicago, IL 60601 

PRIVATE DETECTIVE or FINGERPRINT TECHNICIAN 

training. Leam at home quickly and easily. Audio visual aids, 
detective kits, badge, Diploma. Free Information. GLOBAL 
SECURITY, Box 191PM, Hanover. Mass 02339 

FREE 1 20 page Career Opportunities Guide - shows how to 
train at home for top paying jobs. Granton Institute, 263A 
Adelaide Street West, Toronto, Canada M5H 1Y3. 

UNIVERSITY DEGREES BY SPECIAL EVALUATION of 
EXISTING Job Experience, Education, Achievement. Fast, 
Inexpensive. Call (614-863-1791). Or Write: Box 13151-T8, 
Columbus, OH 43213 



Masters. Ph.D.s... 
317-PM8. Tustin. ( 



i BY MAIL! Accredited Bachelors. 

I details. Counseling, Box 
■ 92680. 



CUT OWN HAIR OR OTHERS. Save Plenty. Instruction 
Manual $7.95. Barberworld. 3511 Otis. Warren. Mich. 
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HIGH School Diploma Fast! Complete information $2.00. 
Galk), Box 4261 P, Margate, FL. 33063. 



HYDRAULIC TRAINING INSTITUTE — Profitable Trade — 
Information: 2840 Greeley. Erie. PA. 16506 

LOCKSMITHING : Free book. Locksmrthing Institute, Dept. 
310-083. Little Falls, NJ 07424 

MONEY FOR COLLEGE! Scholarships, grants, etc. award- 
ed Sources revealed. YOU QUALIFY. GUARANTEED! 
Application $1.00 (refundable). APPLY NOW! Services PM8. 
Box 1329. Wilmington, Delaware 19899. 



Global 
92138 



. (Including Alaska). Free 
Box 81933PM. San Diego. ~ 



AUSTRALIA - The World! 50.000 Jobs! Top pay. Transpor- 
tation. Computerized reports $2.00. Jobworid, Box 681 E, 
Cypress, CA 90630. 

JOBS Overseas - Big money fast. $20,000 to $50,000 plus 
per year. Call 1-216-494-5612. 

GOVERNMENT JOBS - Thousands of vacancies must be 
filled immediately. $17,634.00 to $50,112.00. Call: 216-494- 
5612. 

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER!! 

Colorado, Idaho. Montana. Wyoming! Current openings - All 



Intermountain-L. Grand Lake. Colorado 80447-0809. 

RIVERBOATS - Tugs S15.000-S60.000 Expenses paid. 
Work month. Home month. Experience unnecessary. All 
water-ways including Alaska. Hawaii. Free report Send stamp 
envelope. Marine Employment. Box 207. Central, Indiana. 
47110 



JOBS!!! COLORADO, WYOMING, UTAH, IDAHO, 
TANA. Weekly Newsletter with 200- CURRENT Jobs!!! All 
Occupations. Free Details! Mountainwest. 925-PM Canyon. 
Logan. UT 84321 

UNION CONSTRUCTION PAYS BIG! New complete 80 
page book shows how to enter. All trades. Send $7.00. M&S 
Publishing, Box 117. New Albany, Ohio 43054 

FOREIGN EMPLOYMENT JOBSEARCH KIT. $1.00 
WFA, 717 Denman, Vancouver, B.C., Canada V6G 2L6. 

WANT A JOB? Hate Looking? Easy Ways to Big Jobs Fully 
Explained. Guaranteed. Send $2.00: Konrad, Box 2505. 
Denver, Colorado 80201 . 

PROVEN SYSTEM FOR LANDING JOBS, On CAS- 
SETTE, By President Of Three Corporations. Send $9.95 to: 
ER-Marketing, 307 West 200 South, Salt Lake City. Utah 
84101 

OVERSEAS EMPLOYMENT. Earnings to $85,000 Tax 
Free! Openings World Wide. Free Information- REBS. P.O. 
Box 1221-B. Opelousas. Louisiana 70570 

WORK Overseas $20,000 - $60,000 Opportunities! For 
Information Call 317-839-1712. Ext. 24. 



EMPLOYMENT WANTED 

ARE YOU LOOKING FOR EMPLOYMENT? Try our Clas- 
sified Section! It costs only $5.70 per word. And, if you wish to 
run all or part of your ad in bold capital letters-you can do so for 
as little as $1 00 per word additional. Act now! Send your ad 
to: POPULAR MECHANICS, CLASSIFIED DEPT., 224 
WEST 57TH STREET, NEW YORK, NY 10019 



HELP WANTED 

AUSTRALIA WANTS YOU! Jobs! Big Pay! Transportation! 

INTERNATIONAL, Box 19107-AH. WASHINGTON, DC 

20036. 

OVERSEAS Employment . . . $20,000 - $60,000+. Free 
Report! Employment, Box 19760-AH, Indianapolis, Indiana 
46219. 

SUNNY CALIFORNIA STATE JOBS! $10-54,000 Secre- 
tarial, Construction, Technical, Recreation. Call for Guide, 
Directory, Newsletter. (916) 722-1111 Ext. California P.M. 

WORK AND TRAVEL FREE! Cruiseships and Airlines 
need Help, all Occupations. For Information Call: 
602-998-0426 Ext. 700. 



FOR INVENTORS 

INVENTIONS Developed Marketed. Free Invention Certifi- 
cates MANUFACTURERS REPRESENTATIVE, 361 5P 

Wcolworth Building. New York, New York 10007 



Copyrighted material 



FOR INVENTORS 

PATENT AND DEVELOP Your Invention. Registered 
Patent Agent and Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every Inventor Should Have. 
Richard L. Miller. Woolworth Building, 233 Broadway. Suite 
361 2-M, New York. N Y. 10007. (212) 267-5252. 



NONPROFIT Foundation helps inventors. Widest range of 
services. Free recording forms. Free evaluation. Affiliated 
Inventors Foundation, 501 -B, Iowa, Colorado Springs, CO 



REGISTERED PATENT ATTORNEY Washington DC 
Suburb. Donald A. Kettlestrings. 414 Mungerford Drive, 
Rockville, Maryland 20850 



PATENT IT ECONOMICALLY! Free Details. N. Raner, 
2008 Fondulac. Richmond, VA 23229 



PROTECT YOUR INVENTION. Registered Patent Attor- 
ney. FREE Preliminary Review Of Your Description. Box 
392PM, Millwood, NY 10546 



PROTECT Your Invention. Registered Patent Attorney. 
Many Years Experience, all Fields. Individual Inventors Prob- 
lems Given Special Consideration. Very Reasonable 
Charges. Write for Free Information. Paul H. Gallagher, 2530 
Crawford Ave., Evanston, Illinois 60201 



AT LAST — A BOOK FOR INVENTORS BY AN INVEN- 
TOR) Calvin D. MacCracken. holder of 80 U.S. patents, spells 
out in detail how to protect, patent, finance, develop, manu- 
facture, and market your ideas. Plus listings of services and 
resources. A Handbook for Inventors. Send check for $1 6.50 
(includes postage) To: CHARLES SCRIBNER'S SONS, 
DEPT. PM, 597 FIFTH AVE., NEW YORK, N.Y. 10017. 



IDEAS, INVENTIONS, NEW PRODUCTS WANTED 

FOR Presentation to Industry and Exhibition at National Tech- 
nology Exposition. Call 1-800-528-6050. Arizona. 1-800-352- 
0458 X831 INVENTION MARKETING INC., 
KIT PM2, 701 SMITHFIELD STREET, 
PITTSBURGH, PA 15222 



INVENTORS New Sales Manual Shows How To Sell your 
Idea or Invention. Free Information. F-M Service, 7345 
Harlem, Niles. III. 60648 



INVENTORS: If you have an invention for sale or license, 
write for free booklet explaining how we can help you. Kessler 
Sales Corp.. C-5-FI. Fremont, Ohio 43420 



DONT PATENT your invention. How to protect and sell 
your idea without an expensive patent. $6.00. Advanced 
Methods, Suite 420, 150 S. Los Robles Ave., Pasadena. CA 
91101 



"SELL Unpatented Inventions" Complete information 
$4.95. VISA accepted. EMTS. Box 33178. Tulsa. Ok. 
74135. 




INVENTIONS WANTED. FREE CONSULTATION, NO 
IDEA TOO SMALL. Disclosure registration. Potential cash or 
royalties from manufacturers seeking new ideas. For free 
information on how to register your idea, call or write 
AMERICAN INVENTORS CORPORATION, 82 Broad Street. 
Dept. PM, Westfield, MA 01086. (413) 737-5376. A Fee Based 
Marketing Company. Offices Coast to Coast. 



EARN ROYALTIES. NUPRODUX INTERNATIONAL, 
1377 K. NW 141. WASHINGTON, DC 20005 



INVENTIONS, IDEAS, NEW PRODUCTS WANTED 

FOR Presentation to Industry and Exhibition at National Tech- 
nology Exposition. Call 1-800-528-6050. Arizona, 1-800-352- 
0458. X831. 

IMI-PM 
701 SMITHFIELD 
PITTSBURGH, PA 15222 



LEARN how to offer your invention for sale or license. Free 
booklet outlines procedures, royalty rates, requirements. 
Kessler Sales Corporation. C-5-IW, Fremont, Ohio 43420 



REAL ESTATE & FARMS 



CANADIAN Country Properties. Our 67th Year. Terms 
available. Moneyback guarantee. Catalog airmailed $1.00. 
Dignam Corp.. Ltd. Suite 496. 85 Btoor Street East. Toronto. 
Ontario. Canada M4W 185 



NEW FREEI Fall-Holiday 83 Catalog! Over 5000 proper- 
ties, over 2000 pictures! Values in every type of real estate, 
many owner financed! From 600 offices in 43 states. Get your 
FREE copy NOW) STROUT REALTY, Plaza Towers. Dept. 
5800. Springfield. MO 65804. Call toll free: 1 -800-641 -4266 or 
in Missouri call collect: (417)862-4402. 



NEW . . . FREE CATALOG! Top real estate values coast to 
coast! Please specify type property and location desired. 
UNITED FARM AGENCY, 612-PM West 47th. Kansas City. 
MO. 64112. 



GOVERNMENT LANDS FROM $7.50 ACRE! Homesites. 
farming, vacationing, investment! Land Buyer s Guide plus 
nationwide listings— $3.00. Lands. Box 19107-AH, 
Washington, DC 20036. 



CANADIAN property and Lake Frontage from $47 per acre. 
Exchange Privilege. Investment! Catalogue $1.00. Canadian 
Estate Land. Dept 22C. 2411 Yonge Street, Suite 303. 
Toronto, Canada, M4P 2Z1 



HOW TO GET RICH IN REAL ESTATE: Beginners 
Instructions!! Ten Success Steps Free Details. Nowak 
Publishing, 1101PM Clay, San Francisco, CA. 94108 



YAKUTAT, ALASKA, MOOSE HUNTER S PARADISE: 

Grocery store with 3BR Apartment. $350,000. Sundance 
Realty, POB 2124, Juneau, Alaska, 99803 907 789-2144. 



EXECUTIVE Four Bedroom Home. Bid in pennies for it! 
Send SASE $1. Ted, Box 905. Elk Grove, CA 95624. 



EXPORT-IMPORT 



NOW FINANCIAL INDEPENDENCE and SECURI- 
TY Could Be Yours In Import Export. Not Get Rich Quick 
Scheme. FREE DETAILS From: Pollak Enterprises. Box 
6307, Albany. CA. 94706 



+2500 Fast-Sellers. Free brochures! Allrightpro. Box 
91309-B8. Cleveland, Ohio 44101 



PLASTIC BAGS 



ALL Sizes. Buy Small Quantities. Free Catalog. SAKet. 
6151-C Colbath, Van Nuys. Calif. 91401 



HUNDREDS Of Sizes. Lowest Prices, Free Catalog. Action 
Plastics, 1460D 93rd Lane N.E., Minneapolis. Minn. 55434 



BUY IT WHOLESALE 



BELTS and Buckles. Complete line fast sellers, including 
truckers, motorcycles, wildlife, westerns etc. Big Profrts. Com- 
plete dealer set up. Catalog $1 .00. Anchor Specialties, Box 
3958-BPM, North Providence, Rl 0291 1 



400.000 BARGAINS Below Wholesale: Many Free! Liqui- 
dations . . . Closeouts ... Job Lots . . . Single Samples. Free 
Details. Bargamhunters Opportunities. Box 730-A, Holland. 
Michigan 49423. 



CLOSEOUT Jewelry 55c dozen. (Catalog 25c), Roussels. 
107-1631 Dow. Arlington, MA 02174 



CLOSEOUTS! Discounts! Below wholesale! Freebies! 
Samples! DDN. Box 20152-PM. Ferndale, Michigan 48220. 



EARN Money selling rings, jewelry, buckles, watches— buy 
direct. 130% below retail. Catalog $1.00 (refundable). 
Anka-PM, Box 89. West Waiwick. Rl 02893. 



FREE CATALOG! Chainsaw. Motorcycle, ATC. Snowmo- 
bile. Small Engine. Parts Woodstoves. Splitters. Energy 
Items. Manufacturer's Supply. Box 157-PM4. Dorchester. Wl 
54425 



WORLDWIDE BARGAINS . . Imports — Dropship — 
Closeouts — Surplus — Freebies -- (Stamped Envelope) 
Marnees. Box 1717PM, Highland. IND. 46322 



1001 Everyday Items. Wholesale. List Available. 
Hochhauser, 97-40 62nd. Drive, Flushing, N.Y. 11374 



FREE Wholesale catalog Gifts. Jewelry. Hartwood 
Products. 9211 Bryant, Btoominglon. MN 55420 



ADVERTISING AGENCIES, ADV. 
SERVICES. MAILING LISTS 



FRESHEST Opportunity Seekers Names. Free Details. 
Venlists-PM. Box 336. Riviera. AZ 86442 



RUBBER STAMPS 



BARCO Type Founders. Type and Rubber Stamps cata- 
logue. Mail $1 .00 refundable on first order. 237 S. Evergreen. 
Bensenville, 60106. 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



TYPE Fonts. Hand Pnnting Presses, Supplies. 120 Pages. 
$1 .00 Deductible first order. Acme Type, 1 720 N. Marshfield, 
Chicago, 60622 



TYPE for pnnting. Catalog $1 00 deductible 1st order. 
Quaker City Type. R.D. 3. Box 134. Honeybrook, PA 19344 



MANUFACTURE Rubber Stamps. Regular and Pre-inked. 
Catalog 1 -800-851 -4945. Jackson. Brownsville Rd.. S1 10, Mt. 
Vernon. IL 62864. 



COMPLETE Rubber Stamp Outfits. Supplies. Same day 
shipment. Sign Engraving Machines, Wholesale Catalog 
$1.00 Deductible Star Stamp, 1720 N. Marshfield, Chicago, 
60622 



PRINTING AND SUPPLIES 



QUICK Copy Printing. Low Prices. Write: Nationwide. 614 
North Mam, Bloomington, Illinois 61701 



BUSINESS-PERSONAL PRINTING Low Prices: G. Print. 
Inc.. 1013 W. Fairfield, High Point. NC 27263 



GIFT SHOPPING 



FREE Gift Catalog. Over 150 Popular Items. Write: Jondy 
Associates. 10985 S.W. 107th Street. Unit 1 14. Miami. Flonda 
33176 



PERFECT Gifts-Jewelry, clocks, model ships, fishing flies, 
plus more. Catalogue. $1 00. refundable. Galaxy Company, 
P.O. Box 4394, Modesto. CA 95352-4394. 



FREE COLORFUL CATALOG! Quality Gifts' Save $$, Spe- 
cial Offer. Gifthouse, P.O. Box 99-P8. Brooklyn, N.Y. 11229 



BUCKLES, Belts. Baubles. Free twenty four page Cata- 
loaue Available Farmborouoh Box 24769PM Rochester 

W T OII&UIO . I Will IWUI VUIUJI U\J r, t-T r u L n I V I I IWlr I IDi^ioi , 

N.Y. 14624 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH for Gold. Jewelry, Gold Teeth. Rings, Dia- 
monds, Watches. Silver. Platinum. Mail Articles Today. Free 
gift with Information. Chicago Gold & Precious Metals. 6 E. 
Monroe. Dept. 1258, Chicago. 60603. 



LCD watch. $2.50. Penwatch, S3 60 Catalogue $1.00. 
Reliant, P.O. Box 33610, Sheungwan, Hong Kong 



TAKE NO CHANCES. Deal with oldest, most reliable firm in 
old gold business. Established 1934. We buy Gold. Silver. 
Platinum, Diamonds. Highest Cash. Free Information. Rose 
Industries. 29-A East Madison, Chicago 60602 



WATCH And Clock repairing books, tools, materials. Free 
Catalogs. North American, Box 77-AH, Fox River Grove, 
Illinois 60021 



PRECIOUS STONES * MINERALS 



GET Free catalog no serious rockhound, gem cutter, jewelry 
maker, hobbyist or craftsman can be without. Full of bargains, 
exclusive items, low prices from largest suppliers and author- 
ities in the field Free new cataloa iust off the oress vours for 
the asking. Write: Grieger's. Dept. 1 . 900 South Arroyo Pkwy.. 
Pasadena. California 91109 



TREASURE FINDERS 



TREASURE Hunters. Complete line. Electronic Detectors. 
Pendulums. Books. Hobby or profit. Free catalogue. 
Detectores. Apartado 7-905, 06700 Mexico. 



FIND Lost coins, jewelry, buried treasure, gold nuggets, 
relics. New revolutionary patented detector analyzes objects, 
tremendous range, no ground pickup. Free catalog. Gardiner, 
4729M N. 7th Ave.. Phoenix, Arizona 85013 



TREASURE- Locate quarter mile away with ultra sensitive 
locator - brochure free. Research Products, Box 270270 - 
AMC. Tampa, Florida 33688 



SAVE up to 40% on new metal detectors. All major brands 
including Whites and Garrett. FREE discount price list. 
Northwoods General Store, P.O. Box 9874PM8. Madison, Wl 
53715. (608) 274-4680. 



PROFITABLE OCCUPATIONS 



JANITORIAL — $120,000 Proven, 20 year Experts — We 
Start Your Business - Complete Program $10.00. Western 
Janitorial Co-op, POB 174A. Woodirwille, WA 98072 
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REPAIR Lawnmowers, thousands of parts and tools. 
Wholesale list 35e. Ellwanger s. PO Box V. Port Jervis, NY 
12771 



Molds Available. Details. 
Ohio 44060. 



3000 

6251 C Mentpark. Mentor. 



FREE Catalogs. Repair air conditioning Refrigeration. 
Texas' 75x7*' fU " lnS " UCt ' 0nS ' D ° 01 " 1, 2016 Canl ° n ' Da " aS ' 

FT. SMITH Auction School. Ft. Smith. Ark. 72903. Resident 
& Home study. Veteran Approved. 



TECHNICAL WRITERS make big money! Free 
TekPubs, Box 2458-P. Oroville. CA 95965 

MAKE MONEY IN SPARE TIME. Earn Generous commis- 
sions as a subscription sales representative lor leading mag- 
azines. For full details and instructions, send this ad with your 
name and address to: POPULAR MECHANICS, Dept. AB M, 
250 W. 55th St.. New York. NY 10019 



MAKE EXTRA MONEY DURING YOUR SPARE TIME! 

Snow our New Line of Calendars. Pens and Advertising Gifts 
to local firms. Prompt. Friendly service from small town AAA - 1 
Company in our 74th year. No Investment or Collections. 
Weekly Commissions. Set your own hours. Full Time poten- 
tial. No Experience Necessary. Write to: Frank Buckley. 
NEWTON MFG. CO., Dept. APM8. Newton. Iowa 50208 

SELL SENSATIONAL LOW-COST BURGLAR ALARM. 

Lightning seller. Exceptional margin. Samples for trial. 
Northwest Electric- pm -8, Box 1046, Mitchell. SD 57301. 

SALES Kit $19.95, Worlds Best Christmas Tree Stand. 



_ 



WITH Mason Shoes, pay day is when you want it' Take 
orders from friends and neighbors. Watch your business build, 
without risk or investment. Call Toil Free 1 -800-826-7030. Ext. 
155; in Wl 1-800-472-7003. Ext. 155. or Write: Mason Shoes. 
K-746, Chippewa Falls, Wl 54774. 

AGENTS Wanted— For Fast Big Profits Sell. How to Make 
Money Books by Mail, Unusual Opportunity. Full Details Send 
$1.00. Keystone Independent Publishing Co , P.O. Box 
50640. New Orleans. LA 70150 

SPARE TIME CASH. Sell Famous Hanover Shoes. Sam- 
ples, sales kit free. No experience needed. No age limit. Big 
commissions. Hanover Shoe. Dept. 3725, Hanover, PA 
17331. 

MONEYMAKING Opportunity. Help Sell Our Amazing 
Books By Mail. Details $1.00: Publication Company of 
America, Box 4971 -PM8. Tyler, Texas 75712 



■ Export opportunity, profitable world-wide, mail 
order business from home, without capital. We ship plan for no 
risk examination. Experience unnecessary. Free Report. 
. Dept. H2709, Woodland Hills, California 91367 



3 TEENAGERS CAN EARN YOU $1,000 WEEK! Immedi- 
ate cash, supervising teens demonstrating our crowd-grab- 
bing products lor local stores. Free details! J & R, Dept. 
CPM-8. Bridgewater, Iowa 50837 



END Money Worries!! $1,000 Monthly Possible. Part Time 
At Home. No Personal Selling. Easy. Free Details. Wollt's. 323 
Franklin #804/W171/PM. Chicago 60606-7096. 



you 

» for under $6.00. Send $2.00 To: Can Masher. P.O. 
Box 861. St. Charles. MO. 63301 

"TAKE Catalog Orders. We drop-ship 25O0 I 
specialty products. Lowest below wholesale prices. I 
ate delivery. Spectacular home business opportunity Free 
Book. SMC. 9401 De Soto Ave.. Dept. 20-32. Chatsworth, CA 
91311." 

START A Home Business In Spare Time. Make Extra Mon- 
ey. Literature Free. Holz Enlerpnses. 497 South 7th Street. St. 
Helens, Oregon 97051. 



I Opportunity! Start ( 
without experience or capital. Write for free book, plus details. 
No obligation. Mail order Associates. Inc.. Dept. 707. 
Montvale, NJ 07645. 

MAKE Bid Monev Reoainna Windshields and Plate Glass 1 
Earn up to $50,000 yearly. Send lor Valuable Free Report. 

is, P.O. Box 57550, Bend, OR 97708. 

1-1156 
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START Profitable Business at Home. Free Details. Foster 
Products. 506 61st St., Suite 321, West New York, New 
Jersey 07093 

GET RICH In Mail Order. Millionaire Reveals Easy Money 
Making Secrets. No Investment. Customers Everywhere-Free 
Exciting Details: Roy Pitt Jr., NSGA, Box 208, FPO. New York 
09518 

$700 Per month earnings possible preparing income tax 
returns at home or tax office. We show you how. Quickly 
learned. Details free No salesman. Federated Tax, 2065 
Montrose. Chicago. 60618. 

MAKE MONEY WOODWORKING - Easy profits making 
unusual gifts, toys, novelties. Free details Williams. 32K 
Titus, Glen Cove. NY 11542 

$100,000 Yearly Possible!! Every Year For Life Work 
Home Hour Daily Giving Away Free Merchandise For The 
Asking. PBS Marketing, 323 Franklin #804/S293PM, 
Chicago 60606-7096. 

MAKE BIG MONEY FAST. Sell how to make money books 
by mail, ft supply you with everything you need. Full details 
free Write to: Curry Enterprises 15B, P.O. Box 310073. 
Tampa. Florida 33680-0073 

ALUMINUM SCRAP Recycle SELL FOR $25.00/ 
POUND! Free Information: Industrial Scrap Yard. PM8. Box 
127. Alexandria Bay. New York 13607 

REPAIR BOOKS & BIBLES. I earn $28,000 yearly. Free 
information: Peeler, Box 632-PM. Bonham. Texas 75418 

NEW Income Opportunity: Free Gift! Free Win Kit! All 
matenals supplied. No investment, no direct sales, no Gim- 
micks. Earn Hundreds! Send $4.50 for postage and handling 
To: "Dollars." Suite 105. 801 Harrison St.. Seattle. WA 
98102 

PREPARE Tax Returns - Policeman Albert Myers made 
$2,000 his very first season. Train at home. VA Approved. 
National Tax School, Monsey 2HQ. N Y 10952. 

SELL How-To-Make-Money Books by Mail. No Experience 
Needed. Start Part Time. Send $1.00 (Refundable) For Com- 
plete Details. RLS Marketing Services. 636 South College 
#335. Fort Collins, Colorado 80524 

RECONDITION JUNK BATTERIES. $40,000 year, spare 
time! Easy. Information Free J&M, 771PM. Battle Ground, 
Washington 98604 

ASSEMBLE PRODUCTS AT HOME. Many opportunities 
paying High Weekly Profits presently available without invest- 
ment. Write: Businesses. 92B Brighton 11th. Brooklyn, New 
York 11235. 

VINYL'S Where the money is! Professionally repair, refin- 
ish, recolor furniture, luggage, car tops. Quick, easy. Two small 
$20 jobs a day earn you $1 ,000 a month. Homes, cars, offices, 
restaurants, unlimited customers Start earning after a few 
days practice. Sensational details free. VIP, 2007 Montrose, 
Chicago, 60618 

PIANO Tuning quickly learned with home study courses. 
Diploma granted. American Tuning School, 17050 Teller 
Drive, Morgan Hill. Calif. 95037. 

PICTURE Framing— Profitable full or spare-time business. 
Easy to learn with handbook-course Guide To Picture Fram- 
ing Profits. $3.00 Guaranteed. Free framing-supplies catalog 
included. Japs, 126-PM Seventh North, Hopkins, Minnesota 
55343. 

REPAIR HYDRAULIC JACKS — DETAILS FREE. 
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157, 
BROWNSVILLE, TEXAS 78520. 

FREE BOOK 2042 Unique Proven Enterprises. Fabulous 
"unknowns. " Second Inflation Income. HA YUNGS, Carlsbad. 
CA 92008 

LEARN Sewing Machine Repainng Men. Women Lucra- 
tive Profits. Gresslin Correspondence School. Box 5104. 
wa 51301. 



$480 Weekly. Home mailing program. Goodwortd. Box 
26233-R. Tamarac. Florida 33320 

$92.00 From Square Foot Plywood. (Huge Demand), 
neveaiing rroot ^oc. (neiundaoie|. woodwin. bridgewater, 
Mass. 02324 

CONCRETE Block Machines: Catalog 51 00 Route One. 
Box 95, Rapid City, South Dakota 57701 

SELL Books By Mail. Free Dealership. Midwest. Box 44R2- 
PM. Shawano. Wis. 54166 

NEW Discovery in Battery Reconditioning . . Eighteen 
Months Guarantee Means Big Profits Fast." Electone, 7415 
Gable Drive. Little Rock, AR 72205 

I MADE $40,000 Year by Mailorder! Helped others make 
money! Details 25e. Torrey, Box 318YY. Ypsilanti, Michigan 
48197. 

NEED Money? Sell how to books. Details $1.00. M B. 
Enterpnses, P.O. Box 5247-P1, Racine. Wis. 53405 



LIFETIME income!! Retired mail operator n 
Books; Box 591X88, Riverton. Utah 84065 



No 

profits. Big Catalogue FREE." Parkway Corporation, 1930 
PMB Greenspring Drive. Timonium, Maryland 21093 



I Have Money to Buy & Invest. Top 
Finders Fees Paid. Int. MiddleEast Assoc.. 883PM1. 8291 
Flaxman. Huntington Beach, CA 92646 

$1,000 Weekly Home Business Directory. Box 2019-PM, 
New York. New York 10163. 

HUNDREDS Weekly Possible For Ten Hour Work Week!! 
Guaranteed Home Business . . Start Immediately!! Free 
Information - AHV, Box 1028-A8. Kalaheo. Hawaii 96741 

14K Gold. Sterling Silver Jewelry Make 300% Profit. Cata- 
log $1.00 (Refundable). Courticco. 1634 Bogart. Bronx, NY 
10462 



WOODWORKERS - IDEAL HOME BUSINESS. Free bro- 
chure! Pine Shop, West Peterboro. NH 03468 

BUMPER STICKER PRINTING DEVICE. Cheap. Simple, 
Portable. Free Details. Bumper, POB 22791 (GE), Tampa, FL 
33622 

MAKE Rubber Stamps. Highly Profitable Business. Free 
Details. Stamper, POB 22809 (GE), Tampa, FL 33622. 

SOLAR Heating learned quickly at home! Free information. 
Empire School, Box 1014S, Jupiter, Florida 33458 

SCREEN PRINT T-SHIRTS. Inexpensive kits. Free Details. 
• T-Printer," POB 23991 (GC). Tampa. FL 33623. 

KEROSENE HEATER REPAIR Millions need service. 
Short course, discount parts, instructions. Send $3.95. 
Kerosene Heater Headquarters. Box 651 P. Altoona, PA 
16603 

$200-$350 Week; $25.000-$1 00,000 Year Possible!! "101 " 
Easy Home Businesses. Start Now Even If You re About Rat 
Broke. Free Information. Opportunities Book, Box 1867, 
Hialeah, FL 33010. 



PIANO Tuning learned quickly at home! Free infoi 
Empire School, box 1014 Jupiter, Florida 33458 

TAKE PICTURES for profit. Photomoney, 14589K West 
32nd. Golden, CO 80401. 

MAKE MONEY NOW from Microcomputer Boom! Box 218, 
Washington. IL 61571 



LEARN how to get FREE PUBLICITY for / 

for your business. Send $10.00 to: David Hatner, P.O. Box 
688. North Olmsted. Ohio 44070-0688 

WOODCRAFT MONEYMAKER! Handcrafting (Unique) 
Novelties. Woodmart, Box 468A. Springfield, Oregon 97477 

PROFITABLE GOLD FOIL PRINTER. Personalize busi- 
ness cards, pencils, matches. Free Details. Gold. POB 24986 
(GE), Tampa. FL 33623. 

MILLIONS OF POTENTIAL BUYERS. SALES AGENTS 
WANTED. EASY. NO TELEPHONING. START PART TIME 
AT HOME. DETAILS SEND $1 TO: SOURCES UNLIMITED, 
DEPT. 7E, P.O. BOX 266, PENNSVILLE, NJ 08070 

PVC FURN. MANUFACTURING. Big market. We train you 
to design & manuf, Florida's finest PVC furniture. Make 
$60,000 a yr. in 285 sq. ft. w $900 in tools. Excellent record. 7 
yrs. experience. References available. Minimum investment. 
Write: FIA. Inc.. P.O. Box 1655. Longwood. FL. 32750. 



batteries "Fabulous 



LEARN The secrets of repairing junk 
Profits. FIRST ESTABLISHED COURSE. 

5454 Bolsa. Atascadero. Calif. 93422 



CLIP newspaper items — $2 - $25 EACH!! 

Clippings-KB-8. Billings. NY 12510 

GET RICH using OTHER PEOPLE S MONEY!! Unique — 
amazing business!! Details FREE!! Finance Consultants. 
5B-8. Billings. NY 12510 

MONEY SECRETS! Help People and businesses get mon- 
ey. Easy home business. Fantastic Profits. No Experience- 
Own Hours. Continuous Assistance. Free Details: DFC. Dept. 
10-G-8, 1145 Reservoir Avenue. Cranston. Rhode Island. 
02920 

FREE 3.165 Unknown. Unparalled. Unbelieveables True 
Case Histories. Live Life Leisurely. Unusual Free Freedom 
Facts. Wnte: Unheard of Side-Businesses. 656 Park Avenue, 
Dept. 07-B-8, Cranston, Rhode Island 02910 

PAWNSHOP start your own send stamped envelope, 
PAWNSHOP, Department 14, Box 1 168, South Bend, Indiana 
46624 



FANTASTIC Profits! Sell Books by i 
Box 4552, El Paso, TX 79914. 
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PRODUCE Beautiful Copper Or Brass Signs. Fast. Inex- 
Profitable. Details. Signet. 50 High. Suite LL7-C, 
NY. 14203. 



STAHT YOUR OWN WHOLESALE BUSINESS Without 
Capital, big Profits. Free Information. JRC. 4044 West 165th 



START your own chemical business! Buy bulk, sell your 
label. 75 formulas. Free information. Richdale s, 70M North 
Central, Ramsey. NJ 07446 

$100,000 opportunity. Manual shows scrap trade secrets. 
DKSH, Box 2347, Vera, FL 32961 

1998% Profit!! Selling mailorder information!! ESP-145, 377 
Anterior. Pittsburgh. PA 15210 

IMPORT-EXPORT Fantastic Opportunities Importing 
Goods without Investing in Merchandise. Huge Profits Plus 
Tax Benefits of your own Business. Details $2.50. Victor s of 
California. 637 Cabrillo Ave.. Santa Cruz. CA 95065 

YOUR Ideas worth S1 ,000a. Believe it! Free details. Daywn 
Books, P.O. Box 1069. Mt. Clemens, Ml 48046-1069 

$100,000 a year promoting our products by unique method 
Free details. Emtron, P.O Box 494, Avon. MA. 02322 

BUILD Your Own Million Dollar Empire Fast! Easy! Simple! 
$6,000 Monthly Possible. Free Details. Robco, Box 998, Del 
Rio. Texas 78840. 

EARNINGS UNLIMITED. Easy to operate business writing 
useful Information Free details: Badger, P.O. Box 400, 
Hockley. TX 77447 

PRESSED FLOWERS turned into profitable business by 
following my full instructions. No capital, special skills, equip- 
ment needed. Rush $8 (add $2 for airmail) to: Anthil, Box 
2814, Port Elizabeth, South Africa 6065. 



COSMETICS 

SPECIALTIES. Profitable Home Business. 150 Professional 
Formulas. Free Details. Frontier. Box 44179. Tucson. Anzona 
85733. 

MONEY OPPORTUNITY in Home Business. Its Proven 
Profitable and Completely Guaranteed. No Obligation. Free 
Information. Cherry Hill Publishing Company. Dept-9501 , Box 
463. Cherry Hill, New Jersey 08003 

LEARN Mailorder Secrets Free Details D. Fine, Box 175- 
A. West Sunbury. PA. 16061 

BECOME Real Estate Inspector-Large Income Potential. 
Be Boss. Home Operation Minimizes Investment. Simplified 
Instructions. Assistance. Free Information. Box 400 PM. 
Arnold. MO 63010. 

$100.00+ DAILY! Reconditioning used car batteries. 
Secrets others don't tell. Free Information. Battery Outlet, 
Hickory, N.C. 28603. 

HOW To Make $1,000.00 Monthly. With Classifieds. Free 
Details. Pareco. 323 Franklin. #804.P195PM. Chicago, 
60606-7095. 

$100,000 A Year Possible Every Year For Life. Work Spare 
Time Giving Merchandise Away. Free Details. GFI, 323 
Franklin - #804 0195 P, Chicago. 60606-7094. 

WANTED! MULTI-LEVEL MAIL ORDER OPPORTUNITY 
SEEKERS. Valuable Extra Side Benefits. Free Details. John 
Kulesa. 13035 W. Brady Road. Chesaning. Mich. 48616 

FREE Information!! Fix Your Own Leaky Faucets, Clogged 
Drains. Simplified Instructions. Send Self Addressed Stamped 
Envelope: BJ Publications, 146 Sheldon Avenue, Clio, 
Michigan 48420. 



$40,000 ON VS ACRE! New Hydroponics 
Pleasant. Practical. Free Information. Robins, Box 1657. 
Brenham, TX. 77833 

HOW TO BECOME AN INDEPENDENT TRUCKER, 

Detailed Instructions, Author over 20 Years Trucking Experi- 
ence. Paperback. Send $14.95 Plus $1.00 Postage. Venture 
Products. Inc., 5221 Dixie Highway. Louisville. Kentucky 
40216 

NEW Luxury car without cost! Write: AMCO 9, 1601 Main, 
Plaintield IN 46168 



s debts— brings cash and 
credit!! Details FREE! WeatthKit-WB-8, Billings, NY 12510 

CAR ALARM INSTALLATION COURSE. Big Profits Free 
Alexander Electronics, 3511 Otis, Warren. Michigan 



SUCCESS MANUAL! Americas Seven Most 
Home Businesses. Fantastic profits— Exciting Details, 
Adair, 5162A Elksford. Irvine, CA. 92714 



EARN $500 * per Week faking Snapshots lor us in your 
Area No Experience or Selling Required. Universal, Box 
i City. MO 64131 



BEAUTIFUL BATHTUB RE-GLAZING dealerships avail- 
able coast-to-coast. Minimum investment. $4,900.00 Excel- 
lent opportunity. Call toll-free 1-800-235-6557. Unique 
Coatings Corp.. 26620 Grand River. Redford. Ml 48240. 



COMPUTEACH. Sell educational computer software & 
hardware, game programs, etc. Multilevel sales can make you 
nch. Free info: Computeach. Box 842. Bellmore, NY 11710; 
(516) 249-9021. 



FREE! 85 Money Making Reports . 
Montpelier, Bartlett. Tennessee 38134 



REMEMBER WHEN you could afford those EXTRAS? 
YOU STILL CAN! FLOOR COVERING INSTALLERS make 
$1,200.00 a week and more!! NEW complete easy course 
shows how FREE DETAILS! Western Floors, P.O. Box 
657C, Belgrade. Montana 59714 

REPAIR Hydraulic Equipment- Big Prolrtsl-Hydraulic 
Training Institute, 2840 Greeley. PM8, Erie, PA. 16506 

MAILORDER SUCCESS Amazing Book Reveals How, 
Free Details. NEICO. Box 167-8, Harwinton, CT. 06791 

AUCTIONEERING career can be yours. FREE DETAILS 
on Complete Home Study Course. Write: AUCTIONEER 
TRAINING, P.O. Box 34. Delta. Colorado 81416 

GET RICH! $100,000 Annually Guaranteed. Amazing Sys- 
tem Beats Envelope Stuffing Anyday. Money. Box 193-PM, 
Seaside Heights, NJ 08751 

20 UNUSUAL WAYS To Pocket Easy Money. Free Details. 
Write: Income Opportunity Research, P.O. Box 54, Dept. 
8PM3, Fairfield. CA 94533 

OUT OF WORK? NEED MONEY? $1.00 booklet shows 
you how to start your own business through classified adver- 
tising. Popular Mechanics, Dept. KC, 224 W. 57th St.. New 
York. NY 10019. 



$500.00 WEEKLY Recycling Discarded Tires. (Stamp 
Appreciated). LeValleys. Fountain. FL. 32438 

FREE money sent to first 1 ,000 Participants! Jadco, Box 
383, San Pedro, CA. 90731 

YOU can get Rich! Let us help you. Results guaranteed. 
Send for free valuable info. L. Mason, 2427 S. Beverty Dr.. Los 
Angeles. CA 90034 

MAKE PVC PIPE FURNITURE. $30,000 year, spare time! 
Easy. Information Free. J&M, 771 PF, Battle Ground. 
Washington 98604 

SPARE time fortune in Vinyl Repair. Huge demand creates 
exceptional profits. We supply everything. Details free. VIP, 
2062 Montrose. Chicago. 60618 

FANTASTIC earnings mailing from home!! Offer: Rush 
Stamped Addressed Envelope Imperial. P-8 X17410. Fort 
Lauderdale, FL 33318 

700,000 BARGAINS, Mall Order. Home Businesses, 
Imports, Free Details: American Moneymakers. Box 8356PM, 
Tampa, FL 33674 

BUMPER STICKER PRINTING DEVICE. Cheap, Simple, 
Portable Free details. Bumper. POB 22791 (GH), Tampa, FL 
33622. 

SHORT HOURS — LONG GREEN Video Games Are In. 
Start Right Free Details. P.O Box 373 - P.M., San Leandro. 
California 94577 

E-2 Riches! Millionaire Reveals His Secrets! Free. Exciting 
Details — Spectrum, 138PM2 Cedar, Newcastle. Wyoming 
82701 

$80,000 A YEAR? In Your Sparetime; 3 Businesses in 1; 
Fire Restoration. Upholstery, Carpet Cleaning, Janitorial Ser- 
vice; Write For Information: Dollars from Dirt International, 
Dept. 0-140, 8243 N. Main St., Dayton. OH 45415 

MAKE MORE MONEY! Learn all the facts, tips and proven 
info, used by the pro s! Send for your FREE Info. Pkg. Today. 
EPICURE, P.O. Box 1985. Evanston, IL 60204 

OVER 100% Mark Up! Start your own book business by 
mail. Professional Guidance! Details $1.00. Schaurer 
Enterprises, 2456PM Dakota Avenue, Modesto, CA. 95351 

MONEY from discarded tires! Details. Brownie, Box 53, 
Fishers. Indiana 46038. 

WIN Contests! Amazing Secrets Revealed!! Send $2.00. 
Guaranteed. Vellans, P.O. Box 1082, Lynnwood. WA. 
98036 



ASSEMBLE Catalogs At Home For Our Customers. Earn- 
ings Unlimited! RBM Merchandising. P.O. Box 59314, 
Chicago, ID 60659. 

EXTREMELY Profitable Sales by Mail, very low Investment. 
Send $1.00 For Details. Catoosa Publishing Co., P.O. Box 
771 A, Alva, Fla. 33920 

HOW TO GET RICH!! Small Investment Makes $Thou- 
sands. Details FREE. Ollens, 323 Franklin #804/040/5B, 
Chicago. 60606-7095. 

NOTHING IS FREE Especially The Secret To Make You 
Rich. I Can Show You. Rush $2.00. Wealth Co.. Box 396A, 
R.D. 8. Mountaintop, PA. 18707 



EXCITING, NEW income, career opportunities with your 
microcomputer. Special reports detail getting started, suc- 
cessful marketing, building future prosperity, much more! Start 
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now. bona m ys Lian box ouo-r'M, Menomonee rails, 
Wisconsin 53051 



$10,000.00 CASH! 21 Days. FREE! Details. Box 369R, 
Hillsboro. OR 97123 



BEAT COMPETITION! Get $9.95 Hr. Post Office Jobs. 
Details. Delta, Box 18733. Shreveport. LA. 71138 



TURN Spare Time Into Small Fortune!! 105 Proven Ways. 
Write: Tabler, Box 1652P. Tacoma. WA 98401. 

WIN Million Dollars Prize Money Weekly. Free Information. 
Ebfy, 323 Franklin, Suite 804/E-36, Chicago. IL 60606 

SELL YOUR Ideas-Talents-Products-AII Profit Yours-Sales 
Guaranteed-Write: Wealthy Times. 20C East Sahuaro. 
Tucson. Arizona 85705 

GET RICH!! Secret law smashes debts — brings Cash, 
IEE report!! WeatthKrt-WBM-8, Billings. NY 12510 

RECYCLE METALS. NO, NOT BEER CANS! $25,000 plus 
yearly. Free Information. Recycler, Box 1657, Brenham, TX 
77833. 

MAKE $750 Next Weekend . . . Details $2. Pikes Peak 
Publishing. Box 161PM8. Colorado Springs. CO 80910 

MAKE GIANT DOLLARS Incredible Book Shows How To 
50 Easy Ways. 10 Day Money Back GUARANTEE, Send 
$7.00 To: Giles Enterprises. P.O. Box 53143, San Jose, CA 
95153-0143 

INCOME! $1000 s Weekly Possible, for ANYONE! Details, 
BJ, POB 3580-244C, Galveston, Texas 77551 



Information $2.95. Johnson, Box 23, Friedens, PA 15541 

HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. Booklet shows you how to start your own busi- 
ness with Classified Advertising. ONLY $1.00 FOR BOOK- 
LET — ($2.00 coupon refundable with lirst order). S.S. 
GRONOWICZ, POPULAR MECHANICS, DEPT. PMC1, 224 
WEST 57TH ST., NEW YORK, NY 10019 



ANIMALS 



$1200 MONTHLY OR MORE Raising rabbits for us. Details 
$1.00. Laboratory Animals, Box 2467. Grand Rapids. 



AMAZING Profits! $10,000 Yearly Raising Rabbits for Wool 
and Breeding Details— $2.00 American Angora, Malta 12. 
Montana 59538. 



$500-$1 000 Month Plan raising rabbits for us. Free 
White s Rabbilry, Box 1388PM. Hudson. Ohio 44236 

IDLE Acres? Raise Fur Bearing Animals. Fox. Fitch. 
Jenkins Fur Farm, P.O. Box 125. Cordele. GA 31015 



RAISE RABBITS SUCCESSFULLY 68 Page Booklet Tells 
How. $1.00. American Rabbit Assn., HI, P.O. Box 426, 
Btoomington. Illinois 61701 

EARTHWORMS, LIVE BAIT ~ 

FREE Literature. Raise Fishworms, Crickets. Redworms— 
1000-$8.95, 5000-S42 50 Book on How and Where to Sell 
with Order. Carter Fishworms, Plains, GA. 31 780. 

OF INTEREST TO ALL 

HOW To Save Thousands On Your Mortgage, Rent, Living 
Expenses. Free Details. Harvest Gold Marketing, 323 Franklin 
#804/H181 PM, Chicago, 60606-7094. 



GOLD Mine In Garage Sales, Send $4.00 to: 
Associates, Box 134, Cherokee, Texas 76832 
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OF INTEREST TO ALL 

(Continued from preceding pey) 

FREE Promotional Albums, Concert Tickets, Stereos, etc. 
Information: Barry Publications, 477 82nd Street. Brooklyn, 
NY 11209 



VACUUM Cleaners Discount Prices" New Rainbow 
$349.95, Kirby, Fitter Queen, Compact, Details: ABC Vacuum 
Warehouse. 7021 Burnet - PM, Austin. Texas 78757 



HOW MANY CHILDREN WILL YOU HAVE?. . . FIND OUT! 

Works on Men and Women. Send $5.00 Addams 
Enterprises. Box 56. Newbury. Ohio 44022 



DISNEY artist shows you how to draw. First easy lesson 
FREE! Get started today! Bruce Mclntyre-PM18. 3471 
Crownsworth, Corona, CA 91720. (714) 953-7452. 



INVEST WITH CONFIDENCE, know what stocks are 
before you invest. Don't throw away your money. Send $2.95 
for brochure on stocks: Financial #24. 17 Schirra Drive, 
Wanaque. N.J. 07465 



HOW TO SAVE THOUSANDS On Your Mortgage, Rent, 
Living Expenses. FREE Details. SEM Marketing, 323 Franklin 
#804/M246<PM, Chicago, 60606-7095. 



MUSCLE Secrets Never Revealed. Strength. Confidence. 
Sex Appeal. Guaranteed Details. Rainier. 10546 Fifth 
Northeast - #260. Seattle. WA 98125. 



PICTURES and data of any WW II aircraft, $3.00 each: 
NEW International Phonetic Alphabet, plus CB 10-Code, 
$3.00: Veegee Varieties. Box 1203. Santa Maria. California 
93456. 



FREE CATALOG! Privacy. Credit, Divorce. Employment. 
Tax Problems? Our books have the solutions. Write to: Eden 
Press. 11623 Slater. Box 8410-PG. Fountain Valley. CA 
92708. 



FREE SUBSCRIPTIONS — Business. Trade Publications. 
SASE. $4.00. InfoSource. Box 75231. Washington. DC 
20013 



70 MONEY MAKING REPORTS Send $10 00. ACB, 13346 
Maham #347. Dallas. TX 75240 



GOVERNMENT SURPLUS 



IS IT True You Can Buy Jeeps For $44 Through The U.S. 
Government? Get The Facts Today! Call (312) 742-1 142. Ext. 
7133. 



1983 Surplus Army. Navy store 64 pages illustrated catalog. 
Send $2.00. Ruvel. 3037 N. Clark. Dept. J-8, Chicago, IL 
60657. 



WANT A $44 JEEP? Land. $20 An Acre? Cheap Houses! 
Call for Directory, Guide and Newsletter. (916) 722-1 1 1 1 Ext. 
JEEPS P.M. 



JEEPS-MOTORCYCLES-AIRCRAFT-AUTOMOBILES . 

Government Surplus Directory - Moneyback Guarantee - 
How, Where - $2.00. GS Information, Department 18. Box 
3913, Springfield, Massachusetts 01101 



GOVERNMENT SURPLUSI 950,000 items (including 
Jeeps) ... tow as 1 c on dollar! Most complete Directory avail- 
able. $2.00. DISPOSAL, Box 191 07- AH. WASHINGTON, DC 
20036. 



"GOVERNMENT SURPLUS" JEEPS $30.00! 800.000 
Items! Complete information Your Area. LARGEST OFFI- 
CIAL DIRECTORY. $2.00 (Guaranteed). Surplus. (A510). 
4620 Wisconsin Northwest, WASHINGTON, D.C. 20016 



LOANS BY MAIL 



BORROW $30,000 without interest! All eligible. Repay any- 
time. Free details! Infohouse-508PM, 533 Sutter, San 
Francisco, CA 94102. 



BORROW $25,000 overnight.'' Any Purpose. Keep Indefi- 
nitely! Free Report! Success Research. Box 19739-AV, 
Indianapolis, Indiana 46219. 



MONEY Problems? Free Book describes Loans. Cash. 
Government Grants, Other benefits, available to individuals. 
Write: Associates. Box 98-A4, Brooklyn. New York 1 1235 



CASH Loans-Borrow by Mail $500.00 to $25,000! Free 
details, Application! LTD-PM. Box 937, Ft. Lauderdale. FL 
33302 



BORROW $100-$1 00,000! Instant Reply! No Co-signers! 
Rush Stamped Envelope! Financial, Box 5487{P), 
Richardson, TX 75080 



1 60 POPULAR MECHANICS 



BORROW FROM HOME! Any amount, any worthwhile pur- 
pose, within 30 days. Competitive Rates. Also, you can earn 
substantial income as a Money Agent. No Experience— Own 
Hours. National Company to assist every way possible No 
Gimmicks! Free Details: DFC. Dept. 10-C-8, 1145 Reservoir 



ORNAMENTAL Iron Designs. Book of 1 600 beautiful prac- 
tical designs for railings, columns, etc. Free Literature. 
Cunningham. Box 20005. Salt Lake City. Utah 84120-0005 - 
- (3881 South 3200 West) 



Avenue. Cranston, Rhode Island 02920 



LOANS to $10,000. No collateral. Free information. YFC. 
Box 454. Tallahassee, Florida 32302. 



$LOANS$ On Signature To-$100.000! Any purpose. Write: 
ELITE, Box 206-P. East Rockaway. New York 11518. 



$10,000 Cash In 24 Hours! Free Application. All Eligible 1 
CEI. 38 Bonavista Street. Lynn, MA 01905 



BORROW $500 - $30,000 without interest 1 Keep indefinite- 
ly! All qualified. Free details' Financial. Box 1432 - PMH, 
Upland. CA 91786 



PERSONAL 



BORROW By Mail' Free Details' MBG-PM883. Box 2298. 
Sandusky. OH. 44870. 



FINANCE YOUR DREAMS with Government and Founda- 
tion Grants. Free Details. TOU-PM8. 432 PCH. Hermosa 
Beach, California 90254. 



BIBLE Questions answered. Stamped envelope. Bylon. 
17167 Bentler. Detroit. Michigan 48219 



MAKt hnends wonowide through international correspon- 
dence. Details free! Hermes-Verlag. Box 110660 PM. Berlin 
11. W. Germany 



UNIVERSITY DEGREES BY SPECIAL EVALUATION of 
EXISTING Job Experience, Education, Achievement. Fast. 
Inexpensive. Call (614-863-1791). Or Write: Box 13151-T8. 
Columbus. OH 43213 



WANTED 1000 Overweight people to try natural, proven, 
herbal diet. Send $1.00 to: HERBS, Box 44084, Oklahoma 
City. OK 73144 



STOP SMOKING — 100% guaranteed' Free report - SASE 
to: ETC Enterprises, P.O Box 13182. Edwardsville, Kansas 
66113. 



STOP SMOKING Free Information. Bar-Ter Co.. 1230 NW 
21st Ave . Portland, OR 97209 



SIMPLE WILL by mail saves $$$ ATTORNEY prepares to 
your specifications! California only. Send $15 (total cost) for 
processing kit. Ten-day service' Lago. 12651 Lakewood. 
#200PM, Downey. Calif. 90242 




FREE details. Confrtential Remailing. Dependable Mail. 
509 Yosemite. Fresno, CA 93728 



CONFIDENTIAL Mail Receiving Forwarding. Mail Drop. 
Box 18039PM. Orlando. FL 32860 



UNLISTEO ADDRESS. Discreet and confidential. Remail 
$1.00 Single. Mail Forwarding Service. 8050 S Mam, 
Houston. Texas 77025 



REMAILING 20c Forwarding $18 00 yearly Economail ". 
Box 541. Ephrata. Washington 98823 



WASHINGTON Confidential Remails. $1. Juno. 2516 N.E. 
168th, Seattle. WA 98155 



CHEAP Charlie says, Save Money Central, Box 504. 
North East. MD 21901 



PROFESSIONAL Mail Forwarding. Dependable Experi- 
enced Discreet: Box 561 A, Milton, Mass. 02186 



PRIVATE Address. Dependable. Professional Mail 
Forwarding, Box 561A, Milton. Mass. 02186 



REMAILING $1 00 each. Confidential Mailer ". P.O. Box 
6161. South Bend. Indiana 46660 



NATIONALLY known Mail Forwarding Service for travelers 
for 23 years. Write: NATO. Dept. PM. Box 1418. Sarasota. FL 
33578 



DISCREET North Carolina Mail Receiving Forwarding Ser- 
vice. $1.00 Letter $25.00. 3 Months $75 00 Year. Let us Be 
Your Home While You're Away. Special 3 Months $15 00. 
Revere s. 216 Weslo. Kernersville. North Carolina 27284 




PHOTO ID. Sealed in plastic Good in all states, provinces. 
Fast GUARANTEED. Free birth certificate Send $6.00 (2/ 
$10.00). photo, name, address, height, weight, hair. eyes, 
birthdate. CARDINAL, 2071-46 Emerson. Jacksonville. 
Florida 32207. 



PHOTO IDENTIFICATION CARDS . . . GUARANTEED!! 

Samples 25c . . Bascco. Box 3461-PM-83, Providence. R.I. 
02909 



FLASHLIGHT, NO BATTERIES, Generate own Electricity. 
Guaranteed Forslund Enterprises. 2944 Calle Del Sol, 
Rancho Cordova, CA 95670 



TOKYO ROSE - One-Hour Broadcast. Cassette $10.00. 
Archives. 1869 Madison Avenue. Memphis. TN 38104 



FREE SUNGLASSES Optical Craftsmans Market Re- 
search $1.00. Felege Optical. Box 0198. Glenshaw. 
Pennsylvania 15116-0198 



WANTED MISCELLANEOUS 



GOLD. Silver. Platinum. Mercury. Tantalum wanted. Ores 
assayed. Free circular. Wholesale Terminal, P.O. Box 191. 
Norwood. MA 02062. 



SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, 

Silver Solder, Sterling. Gold Plated. Robert Leszczak. 652 
Myrtle St., Elizabeth. NJ 07202 



TOY Soldiers. Railroad Figures. Brett. P.O. Box 143, 
Livingston, NJ 07039 



WANTED To Buy Handcrafted Picture Frames. Write for 
Information. P.O Box 401. South Milwaukee, Wisconsin 
53172 



FOR SALE-MISCELLANEOUS 



SILVER FORK-TRUCK CONTACTS AND SILVER Solder 
CHEAP. Robert Leszczak. 652 Myrtle St.. Elizabeth, NJ 

07202 



HEARING AIDS 



HUGE SAVINGS Eliminate Dealer Markups. Free Trial. Bat- 
teries Wholesale. Terms Arranged. Call Toll Free 1-800-323- 
1212. Or Write: Lloyds-PMC. Rockford, IL 61110 



MAIL ORDER buying saves half on heanng aids. Month's 
trial. Rea Company Inc.. Box 364. Bridgeport. OH 43912 



FREE HEARING AID CATALOG - Save Vk by mail! Write: 
Money$avers ". 9530-PM-8. Langdon. Sepulveda. California 
91343. NOT sold in California. 



HEARING AIDS— From $89.50—30 Day Trial. Gigantic 
Savings on Batteries. Write for Free Gift Offer and Brochure 
Today. Electronic Products. Box 2005-PM, Pinnellas Park, 
Florida 33565 



SAVE $200 1 Name Brands. No Salesmen. Free Catalog. 
Dept. 132W. J & M. 329 N. 3rd. DeKalb. IL 60115. 



ALL-in-the-ear. Save 50%. Better Hearing, 537-PM2, 
Brookport, IL 62910 



FREE Hearing Aid catalog. All-in-the-ear and other models. 
Huge savings. Battenes too. No salesman. Rhodes. Dept. 
135-C, Brookport. Illinois 62910 



HEARING AIDS, Brand Names, Tremendous Savings. 
LeBarron Company, RR7C. Saratoga Springs. NY 12866 



SCIENCE & CHEMISTRY 



LABORATORY Chemicals. Glassware— Apparatus, Cata- 
logue $1.00. Deluxe Scientific, 934 S. 13 Street. Manitowoc, 
Wisconsin 54220 



FORMULAS, PLANS, ETC. 



ANY FORMULA $1 0.00. Catalog $1 .00. J. Belfort. Box 568. 
Chicago, 60690 



RID COCKROACHES FOREVER — complete kill guaran- 
teed . RUSH $1 .00 — Peterson, 7546 Brynmawr. Chicago. 
60631 



MONEYMAKING CHEMICAL FORMULAS — THOU- 
SANDS! CATALOG $3.00 (REFUNDABLE): GWA3. Box 
193. Brookfield. Wisconsin 53005-0193 



TRAVEL AND RESORTS 



SEE Hawaii on a Shoe Stnng.' Kit $10.00. Drowne 

Copyrighted material 



H^Laj ■■ ■ all ■ mm — — ■ 224 West 57th Street, New York, N.Y. 10019 Order 

X^DPUlCUT JrlCViBCtlMlCS Classified Advertising Dept. (212)262-4825 Form 

DEADLINE FOR ADS: Copy and Payment must be in by the 5th day of the 2nd preceding month for the issue in 
which the ad is to appear. See Head of Classified Section. 

HOW TO COUNT WORDS: Name and address must be included in counting the number of Words in your ad. Each 
initial or number used counts as 1 word: J.J. Smith. 224 West 57th Street, New York, New York 10019: 9 WORDS. 
Zip codes are not counted. Phone #: 2 Words. Symbols used as keys are charged for. City or State count as 1 word 
each: New Brunswick, New Jersey: 2 words. Abbreviations such as C O D , F O B., R.P.M., U.S.A., P.O., 5x7, 
16mm are counted as 1 word. (P.O.Box 392 counted as 3 words) Webster s International Unabridged Dictionary 
will be used as our authority for spelling, compound words, Hyphenations, abbreviations, etc Please make checks 
payable to POPULAR MECHANICS. 



Remittance of $ is enclosed to cover insertions(s) in the issue(s) Classification 



No Charge for CAPS |2 |3 |4 [5 |6 TT 















B 


9 


10-557.00 | 1 ■ -S62 70 


12-568.40 


13-574.10 


14-579.80 


15-S85.50 


16-591.20 


17-598.90 | 18-S1 02.66 


19-5108.30 


20-5114.00 


21-5119.70 


22 S 125.40 


23-S131.10 


24-5136.80 | 25-S142.S0 


26-5148.20 


27-5153.90 


28-5159.60 


29-31 6b 30 


30-S171.00 


31-5176.70 | 32-5182.40 


33-S188.10 


34-5193.80 


35-5199.50 




37-S210.90 


38-5216.60 | 39-5222.30 


40-5228.00 


41-5233.70 


42-5239.40 


43-5245.10 


44-S250.80 


45-5256.50 | 46-5262.20 


47-5267.90 


48-5273.60 


49-5279.30 


50-S285.00 


51 -$290.70 


52-S296.40 | 53-5302.10 


54-5307.80 


55-5313.50 


56-5319.20 



Only $57.00 for 10 word minimum 

$5.70 each additional word 

BOLD FACE CAPS add 
$1 per word 

(First Word: No Charge For Bold Face) 



YOUR NAME. 



FIRM (NAME IN AD). 

YOUR ADDRESS 

CITY 



(PLEASE PRINT) 



.PHONE: 



.STATE. 



.ZIP- 



DATE: 



.YOUR SIGNATURE. 



(PLEASE PRINT OR TYPE COPY • FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 



SPECIAL SERVICES 



INFORMATION On anything. Ferguson Research 
Specialists. 60-15 Woodside, Woodside. New York 11377. 



BETTER HEALTH 



RELAX, Restful Astral Sounds On Cassette Tape Used By 



viduals. Free Brochure, Nelsonville s. 4504 Woodmoor. Dept. 
H1-T, Box 2374. Austin, Texas 78768 



FOR THE HOME 

NEW Product lets you open Window While Portable Air 
Conditioner is in Window. Details SASE. Poliner Innovative 
Products, Box 827 PM, Forest Hills, NY 11375 

GARDENING & LAWN CARE 

MIRACULOUS Plant Food. Grows Beautiful House 
Plants-$2.98. Mademoiselle. P.O. Box 243, Kenilworth, III. 
60043 

BUILD A WINDOW GREENHOUSE— Converting a win- 
dow in your home to a mini-greenhouse amounts to little more 
than attaching a box-like plexiglass enclosure to the outside. 
The beauty is that you don t do a thing to the window other 
than add screweyes to the frame— the window stays intact 
No drafts in winter, no need for caulking. Send for Plan PL- 
1719 + $2.95 to: Popular Mechanics. Box 1014, Radio City 
Sta. New York, N.Y. 10101 



FLOWERS. 



PLANTS & NURSERY 
SUPPLIES 



Very Prolitable. Have seeds, roots. 
Goldenseal. Complete inlormalion. K. Collins, Viola, Iowa 



COOKING, ETC. 



TANTALIZING Pickled Green Beans $2.00 SASE: Caller 
ir. P.O. Box 7154, Duluth, Minn. 55807 



COFFEE LOVER'S recipes, simply delicious. $2.00. West 
3516 Lyons. Spokane, WA. 99208 

POTATO CANDY - Easy, Unusual $2.00. Charteen 
Rothrock, 173 Farm Street. Blackstone, Mass. 01504 

BRISKET smoked flavor in your oven, plus Barbeque. easy, 
delicious. $2.00. SASE Brisket. Box 1087, Alius. Oklahoma 
73521. 

25 POUND Cake Desserts. Send $3 00 to: J Westerman, 
1312 Fairwood Dr., Westland, Mich. 48185 



ELDERBERRY WINE, MEAD Plus 101 Hundred Year Old 
Wine And Liqueur Recipes. Copies $4.50. Mardi. Box 491 106. 
Los Angeles, CA 90049 

INDIA Recipes Vegetarian Non Vegetarian $2.00. Murtis. 
460 East 79th Street. New York, NY 10021 

BUILD Food Smoker Dehydrator. Seed Starter. Plans 
$5.00. Smoker. Star Rt.. Spruce Creek. PA. 16683 

FANCY INTERNATIONAL SPECIALTY Recipes $3.99. 
Johnson, Box 23. Friedens, Pa. 15541 

WINEMAKING, BEERMAKING S 
OTHER RECIPES 

WINEMAKING-BEERMAKING-GASOHOL. Free Supply 
Catalog. Yeast Equipment. Continental, Box 188PM, 
Casselberry, FL 32707 

WINEMAKERS-BEERMAKERS — Free Catalog -Fast 
Service— Large Selection: Kraus. Box 7850-L, Independence, 



BEER LOVERS — Brew your own. 
Free Catatog Beer Gear, Box 
48909 



25093M, Lansing, Michigan 



FREE BEERMAKING BOOK Plus Catalog. Finest Equip- 
ment, Ingredients. Fully Guaranteed. SPI, Box 784-M, Chapel 
Hill. NC 27514 

WINEMAKERS-BEERMAKERS Fresh Slocks, Fast Ser- 
vice, Free Catalog. O Bnen s, Box 284D, Wayne, IL 60184 



WINEMAKERS-Beermakers: Free Illustrated catalog of 
supplies. Semplex. Box 12276R, Minneapolis, Minnesota 
55412-0276 

BEERLOVERSt Brew American and European beer. Com- 
plete kits. Equipment, Supplies. FREE details. Duane Imports 
Inc.. Department PM. P.O Box 433. Hershey, PA. 17033 

FREE ENCYCLOPEDIA Winemaking, Beermaking Sup- 
plies. Equipment. Ingredients. Vynox, P.O. Box PM 15498, 
. NY 14615 



FREE BEERMAKING CATALOG. Lowest 
Homebrew, Box 158M, Haslett, Michigan 48840 



NEW MALT/CONCENTRATE LINE: B&J Enterprises. 
1845 South Nineteenth, Springfield, Illinois 62703 

BUILD a MINIATURE REPLICA of an ANTIQUE STILL. 

Other related collectors items of brass and copper. Complete 
or kit form. Catalog $1 .00. Reul Products. 4214 West Beltime 
Hwy., Middleton. Wl 53562 

WINE made for less than 52 00 gallon, in your own home, 
supplies from your garden or local grocery store, no special 
equipment needed. Send $2.00. Happy Times. Rt 8. Box 458, 
Dept 10, Abingdon. VA. 24210 

WHISKEY, GIN, VODKA MAKING. Homebrewers Manual, 
$2.00. Gourmet, 72X Disston, Philadelphia, 19111. 



BEERMAKERS ONLY! Free Catalog Ni 
William's, Box 461 M, Oakland, California 94604. 

BURGLAR ALARMS & HOME 



FREE Crime Prevention Sticker And 
Stamped Envelope To: STICKERS. 1351 A SE 135, Portland. 
Oregon 97233. One Per Address 

HOME PROTECTION! Burglar Alarm Warning Stickers . . . 
FREE Information . . . Wnte: Oakton Distributors-P.O. Box 
7232. Westchester, Illinois 60153 
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1 Million of the World's 
Slimmest Calculator/ Watches 
To Be Sold For Only $ 10 Apiece 
In A Mammoth Publicity Drive 



NEW YORK— One mil- 
lion of the world's slim- 
mest, famous "micro- 
chip" quartz calculator/ 
watches will be sold as 
part of a publicity cam- 
paign for only $10 apiece 
to the first one million 
persons who apply in 
writing to the company 
before Midnight, Oct. 
30, 1983. 

These are the same 
nationally publicized 
LCD Quartz "micro-chip" calcu- 
lator/watches to be featured in 
The New York Times, Cosmo- 
politan, Playboy and other leading 
publications. The slimmest calcu- 
lator/ watches in the world, they are 
so powerful they never need wind- 
ing, and accurate to within seconds 
per month. 

The digital display shows year, 
month, date and day of week (as 
well as hour, minute and second) in 
full quartz digital mode. A built-in 
"melody" alarm wakes you in the 
morning, reminds you of appoint- 
ments during the day, and even tells 
you when it's time to put another 
coin in the parking meter. (It also 
chimes on the hour.) 

The calculator is accurate to 8 
places, features a sophisticated 
16-pad keyboard with full computer 
memory, and performs all stan- 
dard operations such as addition, 




subtraction, multipli- 
cation, division, per- 
centages, square roots, 
etc. It will even balance 
your checkbook and 
prepare your Income 
Tax Return. 

These famous LCD 
quartz calculator/ watches 
will not be sold at this 
price by the company 
in any store. To obtain 
one at this price, apply 
in writing to the com- 
pany address (below) before Mid- 
night, October 30, 1983. 

Each calculator/ watch carries a full 
one-year money-back guarantee 
and will be replaced by the com- 
pany, free of charge, if it ever fails 
to function. 

There is a limit of two (2) watches 
per address at this price, but re- 
quests which are mailed early 
enough (before Oct. 25) are per- 
mitted to order up to 5 watches. 

To apply for an LCD quartz calcu- 
lator/watch, mail your name and 
address and this original printed 
notice together with $10 for each 
watch desired. Add only $2 shipping 
and handling no matter how many 
watches you are requesting. Mail to: 
Abernathy & Closther, Calculator/ 
Watch, Dept. 114-8, Box 1735, 
Hicksville, New York 11802. 

(A21220) 



We've got the inside , 
on outside protection. 
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Inside every can of Olympic Stain with WEATHER SCREEN are specially treated 
oils and additives that actually repel water and preserve the beauty of wood. 

Inside every van is the knowledge and experience ol over halt a c entury That's 
why ( Hympk protects the outsult ot mote homes than any othei stain. And when 
you use Olympic outside, you II tee I a lot better inside. 

Olympic Stain. We 've yot the inside on outside protection. 



oly/1/ipTc 




Co 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



U.S. Gov't Report: 

Carlton Box-Lowest ThrKing. No Brand Listed Lower 

I^ess than 0.5 mg. tar, 0.05 mg. nicotine 



Carlton-Lowest Thr Menthol 

I>ess than 0.5 nig. tar, 0.1 mg. nicotine 

Carlton-Lowest Thrl20's 

Regular & Menthol— 6 nig. tar, 0.6 mg. nicotine 

Carlton 100's Regular & Menthol 

Less tar than over 160 hrands— 4 mg. tar, 0.4 mg. nicotine 



19th Corisecutive Report: No Brand Listed Lower Than Carlton, 



Carlton Box 100's 

Less than 1 nig. tar, 0.1 mg. nicotine 







Box King-lowest of all brands-less than 0.01 mg. tar, 0.002 mg. nic. 



Carlton is lowest. 

Box: Less than 0.5 mg. "tar", 0.05 mg. nicotine; Menthol: Less than 0.5 mg. "tar", 0.1 mg. nicotine; 
Soft Pack and 100's Box : 1 mg. "tar", 0.1 ma nicotine; 100's Soft Pack and 100's Menthol: 4 mg. "tar", 0.4 mg. nicotine; 
120'S: 6 mg. "tar", ofcrng. nicotine av. per cigarette, FTC Report Mar. '83. 
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